
ENVIRONMENTAL 
ASSESSMENT REPORT 
BASF CORPORATION-

SOUTH WORKS 
WYANDOTTE, MICHIGAN 

23 January 1991 

^ . J> .̂ K/^Xk.^ 
Sandra M. Pelowski, P.G. 

Project Manager 

RudoJ^n M. Schuller, P.G. Teresa A. Schuller 
Project Director Risk Assessment Project Manager 

Prepared For: 
EPA Region 5 Records Ctr. BASF COrpOratlOIl 

City of Wyandotte 
Wyandotte. Michigan 

382450 

Prepared By: 
Environmental Resources Management, Inc. 

3025 Boardwalk Drive. Suite 200 
Ann Arbor, Michigan 48108 

File No.: 160-22 



TABLE OF CONTENTS 

1.0 Introduction 1-1 

2.0 Investigation 2-1 
2.1 Approach 2-1 

2.2 Review of Site Conditions 2-2 
2.2.1 Site Location 2-2 
2.2.2 Site History 2-2 

2.2.3 Geologic Setting 2-3 
2.3 Qualitative Investigation 2-5 

2.3.1 Soil Gas Survey 2-5 
2.3.2 Field Analytical Services Screening 2-6 

2.4 Quantitative Investigation 2-7 
2.4.1 Approach 2-7 

2.4.2 Shallow Soil Sampling 2-7 

2.4.3 Soil Borings/Monitor Well Installation 2-9 

2.4.4 Ground Water Investigation 2-10 

2.5 Monitor Point Abandonment 2-10 

3.0 Risk Assessment 

3.1 Approach 3-1 

3.2 Compounds Evaluated at the BASF South Works Site 3-2 

3.2.1 Approach '. 3-2 

3.2.2 Compound Selection 3-3 

3.2.3 Discussion of Classification of Compounds 3-4 

3.2.4 Summary of the Compounds 3-6 
3.3 Toxicity Evaluation 3-7 

3.3.1 Approach 3-7 

3.3.2 Weight-of-Evldence Classification.... 3-8 

Th« 



^ ^ TABLE OF CONTENTS (Continued) 
V 

3.4 Eixposure E)valuation 3-9 

3.4.1 Approach 3-9 

3.4.2 Source 3-9 

3.4.3 Fate and Transport Processes 3-10 
3.4.4 Conceptual Model 3-11 

3.4.5 Eixposure Scenarios 3-11 

3.4.6 PotentiaUy Affected Populations 3-14 
3.4.7 Resultant Intakes 3-15 

3.5 Risk Characterization 3-17 
3.5.1 Approach 3-17 
3.5.2 Comparison to Potentially Applicable or Relevant 

and Appropriate Requirements (ARARs) 3-18 
3.5.3 Noncarcinogenic Hazard Index 3-18 
3.5.4 Carcinogenic Risk 3-19 
3.5.5 Risk Perspective 3-20 

4.0 Environmental Assessment 4-1 
4.1 Site Walkover 4-1 

4.2 Endangered Species Determination.!" 4-2 
4.3 Environmental Summary 4-3 

5.0 Risk Assessment - Future Land Use Options 
5.1 Approach 5-1 

5-2 Exposure Evaluation - Future Land Use 5-2 

5.3 Risk Characterization - Future Land Use 5-4 

5.3.1 Comparisons to Potentially Applicable or Relevant 

and Appropriate Requirements (ARARs) 5-4 

5.3.2 Noncarcinogenic Hazard Index - Future Land Use 5-4 

5.3.3 Carcinogenic Risk - Future Use 5-7 

5.4 Subsurface Conditions and Other Factors 5-9 

6.0 Summaiy. 6-1 

The 



^ . LIST OF TABLES 

Table Tit le Follows Page 

2-1 Summary of Ownership History 2-3 

2-2 Summary of Piemediation History 2-3 
2-3 Reld Headspace Screening Results 2-5 
2-4 Soil Gas Survey Results 2-5 
2-5 Summary of Qualitative Field Results - Shallow Soils 2-6 
2-6 Summary of Qualitative Field Results - Soil Borings 2-6 
2-7 Summary of Quantitative Analytical Results - Shallow Soils 2-8 
2-8 Summary of Quantitative Analytical Results - Soil Borings 2-9 
2-9 Ground Water Quantitative Results 2-10 
2-10 Ground Water Measurements 2-10 
2-11 Summary of Abandoned Monitor Point Construction Data....2-10 
3-1 Samples Used in Quantitative Risk Assessment 3-4 
3-2 Relevant Quantitative Indices of Toxicity 3-8 
3-3 Target Organs for the Noncarcinogenic Compounds of 

In teres t 3-8 
3-4 Important Fate and Transport Processes for Compounds 3-10 
3-5 Physical and Chemical Properties of the Compounds 3-10 
3-6 Exposure Pathways 3-12 
3-7 Standard Parameters Used for Calculation of Intake -

Current Site Conditions 3-13 
3-8 Routes of Exposure Used in Calculation of Intakes -

Current Site Conditions 3-15 
3-9 Characteristics of Subchronic and Chronic Exposure 

Scenarios - Current Site Conditions 3-15 
3-10 Potential Surface Water Exposure 3-16 
3-11 Ground Water and Estimated Surface Water 

Concentrations 3-16 
3-12 Assumptions Used in Calculating Air Emissions 3-17 
3-13 Modeled Air Concentrations 3-17 
3-14 Comparison of Actual Concentrations of Compounds 

with Surface Water ARARs 3-18 
3-15 Comparison of Actual Concentrations of Compounds 

with Soil ARARs 3-1 

Q">0P(5, 



LIST OF TABLES 

Table Title Follows Page 

3-16 Assessment of Noncarcinogenic Effects for Surface 

Water Onfy 3-19 
3-17 Summary of Reasonable Hazard Analysis for Soil and 

Air Exposure 3-19 
3-18 Assessment of Carcinogenic Risks for Surface Water Only ...3-20 
3-19 Summary of Risk Analysis for Soil and Air Exposures -

Current Site Conditions 3-20 

5-1 City of Wyandotte Zoning Ordinance and Major Land 

Use Groups 5-1 
5-2 Exposure Pathways and Affected Population for Each 

Scenario 5-2 
5-3 Standard Parameters Used for Calculation of I n t ake -

Future Residential Conditions 5-2 
5-4 Characteristics of Subchronic and Chronic Exposure 

Scenarios - Future Residential Conditions 5-3 
5-5 Standard Parameters Used for Calculation of Intake -

Future Commercial Conditions .....5-3 
5-6 Characteristics of Subchronic and Chronic Exposure 

Scenarios - Future Commercial Conditions 5-3 
5-7 Standard Parameters Used for Calculation of Intake -

Future Industrial Conditions..... 5-3 
5-8 Characteristics of Subchronic and Chronic Exposure 

Scenarios - Future Industrial Conditions 5-3 
5-9 Standard Parameters Used for Calculation of Intake -

Future Parking Conditions.... 5-3 
5-10 Characteristics of Subchronic and Chronic Exposure 

Scenarios - Future Parking Conditions 5-3 
5-11 Summary of Reasonable Hazard Analysis for Soil and 

Air Exposure - Current Site Conditions 5-5 
5-12 Summary of Risk Analysis for Soil and Air Exposure -

Current Site Conditions 5-7 

The 



^ - LIST OF FIGURES 
•<< 

Figure Title . Follows Page 

2-1 Site Location Map 2-2 

2-2 Base Map 2-2 
2-3 Property Location Map... 2-3 
2-4 Remediation Area as Defined in Consent Decree 2-3 
2-5 Soil Gas Sample Location Map 2-5 
2-6 Approximate Sample Location Map 2-9 
2-7 Approximate Former Locations of Abandoned Monitor 

Points 2-10 
3-1 Baseline Risk Assessment Process 3-2 
3-2 Risk Assessment Process for Future Land Use 3-2 
3-3 Approximate Sample Locations Used in Quantitative Risk 

Assessment 3-4 
3-4 Conceptual Model 3-11 

3-5 Risk Assessment Areas for Soil Exposure Pathways 3-17 
3-6 Risk Assessment Areas for Soil Exposure Pathways -

Current Site Conditions 3-20 
5-1 Risk Assessment Areas for Soil Exposure Pathways -

Future Residential Use Only 5-7 
5-2 Risk Assessment Areas for Soil Exposure Pathways -

Future Commercial Use Ordy. 5-8 

5-3 Risk Assessment Areas for Soil Exposure Pathways -

Future Industrial Use Only 5-8 

5-4 Risk Assessment Areas for Soil Exposiire Pathways -
Future Parking Use Only ; 5-9 

5-5 Land Use Assessment 5-11 

The 



r - APPENDICES 

A Site History 

B. Site Remediation History 

C. Methodology 
Qualitative 
Quantitative 

D. Physical Data 
Boring Logs 
Location & Elevation Survey Data 

E. Qualitative Data 
Soil Gas 
FAST Probe 

F. Quantitative Data 
FAST GC/MS 

' Gulf States Data 

G. Chain-of-Custody 

H. QA Reports 

I. Generic Risk Assessment Methodology 

J. Air Dispersion Modeling Results 

K Risk Tables 

Note: All appendices are provided on microfiche. 

The 

^ Group^ 



APPENDICES 

A Site History 

B. Site Remediation History 

C. Methodology 
Qualitative 
Quantitative 

D. Physical Data 
Boring Logs 
Location & Elevation Survey Data 

E. Qualitative Data 
Soil Gas 
FAST Probe 

F. Quantitative Data 
FAST GC/MS 
Gulf States Data 

G. Chain-of-custody 

H. QA Reports 

I. Generic Risk Assessment Methodology 

J. Air Dispersion Modeling Results 

K. Risk Tables 

Note: All appendices are provided on microfiche. 



SECTION 1 
INTRODUCTION 

The BASF Corporation South Works Site has a long history of industrial 
use . The 84-acre Site is bounded by Pine Street on the north. Wye 
Street to the south, the Detroit River to the east, and Biddle Avenue to 
the west. It was initially developed in 1895, and through 1980 was 
the location of numerous manufacturing operations. Historically, the 
property was covered with buildings, roadways, parking lots and 
docks. In 1980, BASF began shutting down operations at the property. 
All buildings have been removed, but the foundations and underground 
infrastructures remain. A 6 to 12-inch clay soil layer was spread over 
much of the Site to grade the surface. 

Several s tud ies were u n d e r t a k e n by government agencies in 
conjunction with BASF to characterize the Site's environmental 
conditions. In 1985, BASF installed a system to prevent ground water 
from leaving the property. BASF will continue to operate and maintain 
the system at least until the year 2001. 

In 1988, officials from the City of Wyandotte and BASF representatives 
discussed the future use of the Site. BASF and the City agreed that an 
additional study of the Site was needed after the buildings had been 
removed and the clay soil layer added. 

The purpose of this investigation was to gather quantitative data 
necessary to develop environmentally sound land use options. The 
specific objectives of this investigation were to: 

• Characterize current soil and ground water conditions on site; 

• Define the vertical and lateral extent of compounds in soils (0 to 
20-foot depth); 

• Gather the quantitative information needed to perform a risk 
assessment; and 

• Assess land use potential and evaluate alternative land uses. 

To accompl i sh t h e s e object ives . Env i ronmen ta l Resources 
Management, Inc. (ERM) designed and implemented a field program 
that included both qualitative and quantitative investigative methods, 
including soil gas survey, mobile analytical field screening, soil and 
ground water sampling, and review of existing data. The study was 
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divided into two field investigative phases; the first phase consisted of 
qualitative screening and the second consisted of quantitative analysis. 
This phased approach allowed for flexibility of data collection, 
providing both a wider range of choice as well as a basis for 
comparative judgment. The quantitative data was compiled and used 
in the risk assessment. The findings of the study were used to arrive 
at land use alternatives. 

This report presents the data collected during this investigation and 
summarizes the risk assessment conducted using that data. Details of 
the approach and the results are presented in subsequent sections and 
appendices. 

1-2 ] ^ 
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SECTION 2 
INVESTIGATION 

2.1 Approach 

The investigative scope for this Site consisted of gathering historical 
information, performing specific field investigations, and carrying out 
the analyses necessary to address the project objectives. A sequence 
of s teps was employed to characterize the Site. The initial steps 
consisted of a comprehensive review and evaluation of the available 
data, a soil gas survey, and other field screening techniques. Based on 
the resul ts of these activities, a strategy was developed to collect 
quantitative analytical data for use in the risk assessment. 

A search was performed to obtain information pertaining to the Site 
conditions. Sources of data included the Michigan Department of 
Natural Resources (MDNR), the U.S. Geological Survey, the Soil 
Conservation Service, the City of Wyandotte, historical photographs, 
aerial photographs, and published and unpublished studies of area 
soils, geology, surface waters and ground water. In addition, a 
comprehensive review and evaluation of the data available in BASF 
project files was conducted. 

All information gathered was reviewed to identify deficiencies in the 
data base in preparation for a risk assessment, and to characterize and 
quantify (to the extent possible) the type and distribution of various 
subs tances present on site. The file search also aided in the 
identification of past Site activities and former land uses which may 
have had an impact on the Site. The information was used to 
determine sampling locations and appropriate anal3H:ical analyses for 
the quantitative data component of the investigation. 

A qual i ta t ive screening was performed to identify potent ia l 
environmental liabilities early in the investigative process and to aid in 
focusing the quantitative data collection efforts. The qualitative 
screening consisted of a visual site inspection, which was conducted 
by experienced field personnel who searched for surficial indications 
of concern. In addition to the visual inspection, soil gas vapors were 
analyzed in the field for volatile organics. 

The soil gas survey was conducted using a field gas chromatograph 
(GC) to better determine the presence of volatile organic compounds 
(VOCs) currently existing at the Site and to assist in the determination 
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of quantitative sample locations. A general site grid was established to 
systematically canvas the entire Site. 

An additional qualitative screening technique was employed at the Site 
to address identified data gaps and supplement earlier data. These 
data gaps included soil gas survey anomalies and historical areas of 
interest. A field screening analytical unit was mobilized for on-site 
screening of volatiles, semi-volatiles, metals and polychlorinated 
biphenyls (PCBs). The data gathered from the field screening unit was 
also used to further refine locations for the quantitative investigation 
efforts. 

Quantitative data activities included a shallow soil investigation, a deep 
soil boring investigation, and ground water sampling. The purpose of 
the sampl ing and analysis was to characterize the subsurface 
conditions and provide input to the risk assessment 

2.2 Review of Site Conditions 

2.2.1 Site Location 

The BASF Corporation South Works facility is located within the 
southern portion of the City of Wyandotte, Michigan, one of Detroit's 
"Downriver Suburbs" si tuated about 10 miles south of Detroit's 
Renaissance Center Area (Figure 2-1). The Site is located adjacent to 
the west bank of the Detroit River, and extends west from the river to 
Biddle Avenue and south from Pine Street to Wye Street. 

The Site consists of approximately 84 acres. Sections of the Site have 
different industrial use histories encompassing several owners and 
multiple business activities. At one time or another each area of the 
Site was covered with buildings, roadways, parking lots or docks 
(Figure 2-2). Manufactur ing operat ions by BASF have been 
discontinued and most of the aboveground structures (manufacturing 
buildings) have been removed from the Site. However, most of the 
concrete at or below grade and most of the Site roadways remain. 

2.2.2 Site History 

Various manufacturing and processing operations have taken place at 
the Site since 1895, first under the name of Michigan Alkali, then as 
Wyandotte Chemical, and finally as BASF. Prior to closure of the South 
Works facility in 1980, a wide variety of operations took place on site 
including organic and inorganic processing as well as steelmaking, salt 
mining and shipbuilding, among others. The most important chemical 
operat ions included the manufac ture of sodium carbonate and 
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Figure 2-1 
Site Location Map 
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bicarbonate, caustic and chlorine (via both diaphragm and mercury 
cells), sodium hypochlorite, propylene, ethylene glycol, and ethylene 
oxide, metallurgical lime, dry ice, and other support functions such as 
brine purification, and steam and power operations. 

A search was performed of historical records provided by BASF and 
the City of Wyandotte, and the various owners and businesses, along 
with their approximate locations on the property, are summarized in 
Table 2-1 and described in Appendix A. Figure 2-3 identifies these 
locations by section. 

Several s tud ies were u n d e r t a k e n by government agencies in 
conjunction with BASF to characterize the Site's environmental 
condition. According to records available to ERM, the first remedial 
activity at the South Works Site occurred in 1970. In 1985, BASF 
installed a system to prevent ground water from leaving the property 
(Figure 2-4). BASF will continue to operate and maintain the system 
until at least the year 2001. A brief sjmopsis of the Site remediation 
history is summarized in Table 2-2 and described in Appendix B. 

2.2.3 Geologic Setting 

Regional Geology and Hydrogeology 

The BASF South Works Site is located in southeastern Michigan within 
the City of Wyandotte, a suburb of Detroit. This area is part of the 
Michigan Basin portion of the Central Lowlands physiographic 
province of the United States. The surficial geology in the Wyandotte 
area consists of glacial and post-glacial deposits of lacustrine clays and 
silts, indicating that the area was previously inundated by ancestral 
Lake Erie. These surficial deposits are reported to be approximately 
40 to 70 feet thick. In some locations, fluvial sands, soft clays and 
organic material (peat and /o r organic clay) may overlie the lacustrine 
clay. The lacustr ine clay deposits are underlain by the bedrock 
deposits of the Middle Devonian-age Detroit River Group, consisting 
primarily of dolomite. 

Ground water is commonly present in the more permeable portions of 
the glacial mater ia ls (fluvial s ands a n d / o r peats) overlying the 
lacustrine clay layer. Typically, such water-yielding zones in this area 
do not contain sufficient quantities of water to provide for domestic 
water supply. Ground water is also present in the dolomite bedrock, 
but is reported to contain large concentrations of natural sulfide, 
rendering it unusab le as a source of potable water supply (as 
determined by both the MDNR and the Wayne County Health 
Department). All industries, businesses and private residences in the 
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Table 2-1 
Summary of Ownership History 

BASF Corporation - South Works Site 
Wyandotte, Michigan 

F^-operty Locatton; 
• :• (s«eFigure 2<}):.:.'• 

Section 1 

|||;;|||QvyiR|j;|Jjjji>/^^ 

J.B. Ford / Michiqan Alkali Company 

Wyandolte Chemical Corporation 

BASF 
St, Lawence Cement (Leasee) 

•Approximate ; 
••Tinie Frame-: 

1895 

1942 
1971 - Present 

1971 -1988 

Section II 

John & Eliza Biddle 
Eureka Iron Works 

Eber Ward Shipyards 

Detroit Or/ Dock Company 
Detroit Shipbuilding Company 

Various Private Owners 
E.I. duPont / TCE Manufacturinq 

Wyandotte Chemical 
BASF 

mid-1800's 
1868 
1373 

1880 

1899 
1927-1942 

1942 
1961 

1971 - Present 

Section III 
(Block 36) 

Section III 
(Northern Portion) 

Section III 
(Southern Portion) 

John & Eliza Biddle 

Eureka Iron Company 
Wyandotte Silver Smelling & Refining Co. 

Various Private Owners 
Joy Morion & Co. /salt processing 

National Salt Company 
Port Huron Salt Company 

Morton Salt Company 
Detroit Shipbuilding Company 

Various Real Estate Companies 
Wyandolte Chemical Corporation 

BASF 
Detroit Dry Dock Company 

Detroit Shipbuilding Company 
Various Real Estale Companies 
E.I, duPont / TCE Manufacturinq 
Wyandotte Chemical Corporation 

BASF 

mid-1800's 

1868 
1871 

1886-1897 

1897-1914 

1916 
1927-1961 

1961 
1971 - Present 

1882 
1899 

1927-1941 . 
1942 
1961 

1971 - Present 

Section IV 
(Block 35) 

NE Corner Section IV 
NW Corner Section IV 

John & Eliza Biddle 
Eureka Iron Works 

Wyandolte Agricultural Works / 
(Farm Equipment Manufacturinq) 

Various Owners 
Penninsular Stove Company 

William Robertson & Sumner Shelley / 
(Hoop & Stove Manufacturing) 

Joy Morton & Co, / sail processing 
City of Wvandotte 

Wyandotte Chemical Corporation 
BASF 

BOBLO Co, / boat launch 
Wayne Co, Sewer Comission / Pump Station 

mid 1880's 
1870 
1871 

1875-1882 

1882 (6 mo,) 
1882 

1897 
1927 
1941 

1971- Present 
1980's 

1978- Present 

Section IV 
Building 

(NW Portion) 

Wyandolte Shipping Co, /office building 

Wyandotte Jail House 

Emergency Vehicle Storaqe 
Lounqe 

Jim Rademacher / office space 
(Minnesota Title Company) 

lale I890's 

1900 - 1980's 

Present 
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Table 2-2 
Summary o( Remediation History 

BASF Corporation - South Works Site 
Wyandotte, Michigan 

Date of 
:Actioh :. 

Apr-70 

||;:||ili|||:::|||:|l̂ ^̂ ^̂ ^̂ ^ 
Michigan Attorney General shuts down the mercury cell chlorine-caustic soda 
plant using a temporary restraining order to stop the discharge of Wyandolte 
Chemical Co. effluent directly into the Detroit River, The company begins 
using a temporary recycling system by rerouting effluent through a settling 
basin, across the Detroit River via pipeline to the Grosse lie salt wells, and into the 
brine source cavity. 

1975-1980 

Spill incidents include a spill of sodium hydroxide, sodium hypochlorite, and liquor from 
the chlorine disposal system in 1978 and a spill of hydralic fluid in 1979, In addition, 
4,000 gallons of a calcium/sodium chloride solution leaked during 1979. Most spilled 
or leaked compounds flowed directly into the sewer system and subsequently into the 
Detroit River, although some spills were contained in treatment ponds. Spills were 
cleaned up promptly, the proper regulatory agencies were notified, and steps were 
taken to minimize the potential for future spills. 

Jun-81 
Michigan Department of Natural Resources (MDNR) and U,S, Environmental Protection 
Agency (USEPA) conduct a joint field investigation for the South Works site which 
resulted in the Attorney General of Michigan claiming that BASF had practiced 
"unlawful disposal of hazardous waste" and demanded compensation for damages. 

Nov-83 
BASF retains S,S. Papadopulos & Associates lo conduct a hydrogeological study of the 
South Work site. Papadopulos drills 26 observation wells and monitors them weekly 
for ground water elevations in order to determine groundwater flow direction. In 
addition, hydraulic conductivity tests are performed, 

Aug-84 
S,S, Papadopulos & Associates submits a report to BASF describing the shallow 
geology at South Works site and determines the ground water flow rate 
and direction, 

Dec-84 
BASF submits a plan to the MDNR and the Attorney General which calls for sampling 
of 19 of the existing monitor wells and the installation and monitoring ol five nevi 
wells by the waterfront, 

Jan-85 
Analytical results from water samples collected from the monitor wells at BASF 
South Works site show detectable concentrations of several organic parameters in 
most of the monitor wells, 

N0V-8S 
The U,S. District Court issues a Consent Decree requiring the remediation of four specific 
areas of the BASF South Works site. Locations of the areas are shown in Figure 2-4. 

Sep-86 
An amendment to the Consent Decree is issued which details a new remedial action 
plan for Area A. Construction of the remedial system for all four areas begins shortly 
thereafter. 

Remediation systems for all four areas are completed and operational. The remedial 
systems continue to operateby removing affected groundwater from the subsurface 
and discharging it into the City of Wyandotte sanitary sewer system, 

Dec-86 
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area obtain water from the City of Wyandotte which supplies water for 
its customers from an intake in Lake St. Clair. 

Local Geology and Hydrogeology 

The eastern one-half to two-thirds of the South Works Site area 
consists of reclaimed river bottom and marsh land composed of fill 
materials of varying composition. This fill material overlies naturally 
deposited lacustrine clays. Previous exploratory borings at the Site 
indicate that throughout the Site area not covered by concrete (no 
borings were drilled through any concrete foundations or roadways), at 
least 3 feet of fill material is present. Near the river, the fill thickness 
reaches a depth of approximately 25 feet. The fill material occupies 
the entire length of the Site and is present as a wedge-shaped unit, 
increasing in thickness eastward from Biddle Avenue to the river. 
Small units of fluvial sands, peat deposits, and organic clays were also 
found to occur in many places across the Site, below the fill layer and 
above the lake clays. These uni t s were primarily present in the 
western and central portions of the Site and reportedly do not extend 
to the river (S.S. Papadopulos & Associates, Inc. - Papadopulos). 
Topographic relief across the Site is generally less than five feet. 

The surficial materials, consisting of the fill, the fluvial sand lenses and 
the peat deposits, comprise the uppermost hydrogeologic system at 
the Site. Ground water flow in this water-bearing zone is reported to 
be generally to the east across the Site (towards the Detroit River), 
although localized flow to the north and south appears to be present in 
several areas, primarily in the central and north-central portions of 
the Site. The composition and thickness of this saturated unit is 
highly variable across the Site, depending upon the relative quantity 
and thickness of the individual members of the unit (the fill, sand 
lenses, and peat deposits). Hydraulic conductivity (slug) tests 
performed by Papadopulos on 30 of the monitor wells and piezometers 
(small-diameter wells used for determining ground water elevation) 
installed at the Site indicated a range in transmissivity of the 
uppermost water-yielding unit from 27 to 4,200 gallons per day per 
foot (gpd/ft). 

The glacial lake clay unit underlying this shallow water-bearing zone 
h a s low permeability with respect to the saturated zone described 
above, and effectively acts as an aquiclude, or hydraulic barrier, 
separating ground water in the surficial materials from the ground 
water in the underlying dolomite bedrock. Uniform differences in the 
water levels of surficial wells compared to the water levels of bedrock 
wells support the assumption that the clay is acting as an aquiclude 
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and indica te t h a t t he re a p p e a r s to be minimal hydrologic 
communication between the two water-yielding units. 

During the course of ERM's Site investigation, additional borings were 
drilled at the South Works Site. Field methodology details concerning 
these borings are presented in Appendix C. Field qualitative 
headspace results are presented in Table 2-3. Visual descriptions of 
the encountered subsurface mater ia ls were made by an ERM 
hydrogeologist and a geologic log was developed for each boring. 
Copies of the geologic logs are included in Appendix D. However, it 
was noted that the materials encountered during boring advancement 
were consistent with the descriptions made by others (Papadopulos) 
during previous work at the Site. 

During the ERM investigation, ground water was encountered at 
depths ranging from approximately 3 to 8 feet below ground surface. 
The lacustrine clay unit underlying the fill was also present at each of 
the new boring locations at depths ranging from 6 to 20 feet below 
ground surface. 

2.3 Qualitative Investigation 

2.3.1 Soil Gas Survey 

A soil gas survey was conducted at the South Works Site to better 
determine the presence of volatile organics currently existing at the 
Site and to assis t in the determination of monitor well and soil 
sampling locations. A soil gas survey using a field gas chromatograph 
(GC) was determined to be the most effective meSiod to obtain the 
desired information. In addition to the field gas chromatograph, a 
Jerome 411 mercury meter was used to obtain total volatile mercury 
vapor concentrations. A synopsis of the qualitative soil gas survey 
portion of the investigation is briefly presented below. Specific details 
of the methodology are presented in Appendix C. 

A general site grid system was established. The grid system was 
established as a means to systematically canvas the entire Site. Survey 
points were located on 200-foot centers. Eighty-five general Site grid 
points were required to cover the entire South Works Site using these 
dimensions (Figure 2-5). Results of the soil gas survey are presented 
in Table 2-4. 

The soil gas samples were qualitatively field screened for VOCs 
(including hydrocarbons) using the field GC. Compound-specific 
response factors in the field GC are not always indicative of the 
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Table 2-3 

Field Headspace Screening Results 

BASF Corporation - South Works 

Wyandotte, Michigan 

mm^ximmmik 
BiifiSiM^siii^SMfi 

MW-1 

; 

, • 

MW-2 

MW-3 

MW-4 

MW-5 

MW-6 

MW-7 

•:::::::::>: o.;: l oO i:::-:-: : ' v : x : : o ; : 

iiiinpie*iiS;i 

SI 
S2 
S 3 " 
84 
S5 
S 6 " 
S7 

SI 
S 2 " 
S3 
S4--
S5 
S6 

S1 
S2 
S3--
34 
S5 
3 6 " 
37 

SI 
32 
S3 
3 4 " 
S5 
36 
37 
38 
3 9 " 
310 
311 

• 312 

SI 
S2 
S 3 " 
34 

31 
S 2 " 
S3 
34 
35 
S 6 " 
S7 

31 
3 2 " 
S3 
S4 
S 5 " 
S6 
S7 

mMmm?mMmiSi 
iisimpie'iieepliPii?; 

0 - 2 
2 - 4 
4 - 6 
6 - 8 

8 - 10 
1 0 - 1 2 

1 2 - 14,2 

0 - 2 
2 - 4 
4 - 6 
6 - 7 
7 - 9 

9 -10 .3 

0 - 2 
2 - 4 
4 - 6 
6 - 7 
7 - 9 

9 - 11 
11 -12,9 

0 - 2 
2 - 4 
4 - 6 
6 - 8 

8 - 10 
10- 12 
12 -14 
14- 16 
16- 18 
18 -20 
2 0 - 2 2 
2 2 - 2 4 

0 - 2 
2 - 4 
4 - 6 
6 - 8 

0 -0 ,5 
2 - 4 
4 - 6 
6 - 8 

8 - 1 0 
1 0 - 1 2 
12 -13 

0 - 2 
2 - 4 
4 - 6 
6 - 8 

8 - 10' 
10- 11 

11 - 12,1 

;::;M|;;;;Heaclsp^ 
OVA Readng ippm; 

0,4 
1,5 
1,6 
N/A 
0,4 
130 
N/A 

7 
115 

>1000 
770 
270 
N/A 

0.3 
5 

300 
310 
360 
180 
N/A 

1.1 
5 

48 
330 
130 
240 
680 
480 

>1000 
350 
230 
130 

0,6 
N/A 
33 
19 

18 
800 
500 

>1000 
>1000 
>1000 
>1000 

0,5 
7 

450 
>1000 
>1000 

140 
N/A 

:|;X-::::;:^ o;:::'::;:i";::^:::::>::;!;! iv^ 

PtsSi-iTwS'iss 

Fill 
Fill 
Fill 
N/A 
Fill 

Sandy clay 
Sandy clay 

Topsoil/Fiil 
Fill 
Fill 

Sand Fill 
Sandy Clay 
Sandy Clay 

Topsoil/Fill 
S, Clay Fill 
Silly Clay 
Silty Clay 
Sand Fill 

Sand/Clay 
Clay 

Fill 
Fill 

Fill/Clay 
. Clay 

Clay 
Clay/Sand 

Silt 
Silty Sand 
Silty Sand 
Silty Sand 
Sand/Clay 

Clay 

Fill 
Fill 

S, Clay Fill 
Sand/Clay 

Topsoil 
Sand Fill 

Sand 
Sand 

Sand/Clay 
Clay 
Clay 

Fill 
Clay/Sand Fill 

Sand Fill 
Sand 

Sand/Clay 
Clay 
Clav 

NOTES: 
1. OVA Headspace Readings In parts per million (ppm) methane equivalent 
2. N/A ::i No data obtained lor this sample -
3. ND = Non-detectable 
4. * = Submitted to ERM-FAST™ for field Analysis 
5. " = Submitted to GSAI Analytical laboratory for /Vhalysis 
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Table 2-3 
Field Headspace Screening Results 

BASF Corporat ion - South Works 
Wyandot te , Michigan 

SSSSiSSSpSiij^ 
6o*S{ipiS(V§it;|iic*ls^^ 

DB-1 

DB-2 

DB-3 

DB-4 

DB-5 

DB-6 

DB-7 

B i i y i l i i i ^ 
i?ISipiiiii5;;;;:: 

s r 
S2 
S3* 
S4-
35-
36-

S I * 
32* 
S3* 
34** 
35* 
36 

sr 
32 
33 
34* 
S5 
36* 

3 1 " 
32 
S3 
S4 
35* 
36* 

S I * 
S2 
33 
34* 
35 
36* 

sr 
S2 
S3 
34 

es
se* 

31 
32* 
S3 
34* 
35 
36* 

mmMmmmifM 
miMeti^s00Mimi 

2 - 4 
4 ,5-6 ,5 

7 - 9 
9,5- 11,5 

12- 14 
14- 15 

0 - 2 
3 - 5 

5,5-7.5 
8 - 10 

10,5- 12,5 
1 3 - 1 5 

0 - 2 
3 - 5 

5,5-7,5 
8 - 9 

10,5-12,5 
13 -15 

0 - 2 
3 - 4 , 5 

5,5 - 7.5 
8 - 10 

10.5- 12.5 
13- 15 

2 - 4 
3 - 5 

5 .5 -7 
8 - 1 0 

10.5-12.5 
13- 15 

0 - 2 
3 - 5 

5.5-7.5 
8 - 8 . 5 

10.5-12.5 
1 3 - 1 5 

0 - 2 
3 - 5 

5.5-7.5 
8 - 1 0 

10.5- 12.5 
13 -15 

miSM^s^P?i^:!fS; 
i:pfAiigaing;;(ppm|;; 

6.1 
ND 
2.2 
ND 
0.3 
ND 

4.2 
6.1 
6.0 

. 59.0 
237.0 
N/A 

0.8 
30.6 
125.3 
141.0 
11.0 
1.5 

ND 
7,6 
ND 
ND 
19,5 
6.9 

ND 
ND 
2.2 
3.7 
4.2 
4.1 

ND 
2.2 
2,4 
4:3 
4,4 
4.3 

ND 
ND 
2.3 
8.0 
6.0 
2.2 

m:tm;:i^mvmi 
:;::|sSo«?T'rt3S:;;Bs 

Fill 
No recovery 

Clay 
Clay 
Clay 
Clay 

Fill 
Sand 
Clay 
Clay 
Clay 

No recovery 

Fill 
Fill 
Fill 

Sand 
Clay 
Clay 

Fill 
Clay/Sand 

Dlay 
Sand 
Clay 
Clay 

Fill 
Fill 

Clay/Sand 
Sand 
Sand 

Sand/Clay 

Fill 
Sand 
Sand 

Sand/Clay 
Clay 
Clay 

Fill 
Fill 
Fill 
Fill 

Sand 
Clay 

NOTES: 
1. OVA Headspace Readings in parts per million (ppm) methane equivalent 
2. N/A = No data obtained for this sample 
3. ND = Non-detectable 
4. * = Submitted to ERM-FA3T™ for field Analysis 
5. ** = Submitted to GSAI Analytical laboratory for Analysis 
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Table 2-3 
Field Headspace Screening Results 

BASF Corporat ion - South Works 
Wyandot te, Michigan 

•^ : • : • : • : ; • : ' i ' ; ^ • • • : • : • : • : • o • • • • : • : V : o 

go^iriiip/elii^iSilS:; 

DB-8 

DB-9 

DB-10 

D8-11 

OB-12 

DB-13 

DB-14 

DB-15-

Sample I D 

3 1 * 
S2* 
33* 
34* 
35** 

3 1 * 
32* 
S3* 
S4 

s r 
32 
33* 
34 
S5 
36* 

3 1 * 
32* 
S3* 
34 
S5 

3 1 * 
S2* 
S3* 
S4* 

3 1 * 
32 
S3** 
S4* 
S5* 
36* 

3 1 * 
S2 
S3* 
S4 
35* 

S i * 
32* 
S3* 
S4 
S5* 
36* 

mMMMMMMi^M 
ilSSmpiiiSi^ftiifttilii 

0 - 2 
3 - 5 

5.5-7.5 
8 - 1 0 

10.5- 12.5 

0 - 2 
3 - 5 

5.5-7.5 
8 - 8 . 5 

0 - 2 
3 - 5 

5.5-7,5 
8 - 1 0 

10.5-12.5 
13- 15 

0 - 2 
3 - 5 

5,5-7.5 
8 - 10 

10.5- 10.8 

0 - 2 
3 - 5 

5.5-7.5 
8 - 10 

0 - 2 
3 - 5 

5.5-7.5 
8 - 10 

10.5-12.5 
13 -15 

0 - 2 
3 - 5 

5.5-7.5 
8 - 10 

10.5- 12.5 

0 - 2 
3 - 5 

5.5-7.5 
8 - 10 

10.5-12.5 
13 -15 

lMMM^$^}WMMi 
OVA Readinq ippm) 

2.2 
1.0 
2.2 
N/A 
84.4 

1.2 
4.1 
5,2 
N/A 

ND 
ND 
1,2 
ND 
N/A 
ND 

ND 
ND 
4,0 
3,0 
1.2 

ND 
8,4 
2.0 
N/A 

2.2 
2.2 

51.4 
143.0 
134.0 
14.2 

ND 
212.0 
241.0 
112.0 
59.2 

ND 
128.0 
111.2 
4.0 
75.2 

131.1 

MMi0Mm 
Fill 
Fill 
Fill 
Fill 
Fill 

Fill 
Fill 
Fill 

No sample 

Fill 
Fill 
Fill 
Fill 

No sample 
Sand 

Fill 
Fill 

Sand 
Sand/Clay 

Clay 

Fill 
Fill 
Fill 
Fill 

Fill 
Fill 
Fill 

Sand 
Clay 
Clay 

Fill 
Fill 
Fill 

Clay 
Clay 

Fill 
Sand 
Clay 
Clay 
Clay 
Clay 

NOTES: 
1. OVA Headspace Readings in parts per million (ppm) methane equivalent 
2. N/A = No data obtained for this sample 
3. ND = Non-delectable 
4. * = Submitted to ERlVl-FAST™ lor Held Analysis 
5. ** = Submitted to GSAI Analytical laboratory for Analysis 
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Table 2-3 

Field Headspace Screening Results 

BASF Corporat ion - South Works 

Wyandot te , Michigan 

> i^ i - i - x - : - : - ; • : • : • : • : • : • : • : • : • : • : • : • : • : • : : : ^ 

iScinnqiSoifelMc^li 

DB-16 

DB-17 

DO-18 

DB-19 

DB-20 

DB-21 

DB-22 

mM'MMMi 
Sample I.D 

S I * 
S2 
S3* 
34 
S5 
36* 

3 1 * 
S2 
S3 
S4 
35 
S6 

S I * 
32 
S3 
S4* 
35 
36* 

S I 
S2 
S3** 
34 
35 
S6 

sr* 
32 
S3 
S4 
S5 
S6 

SI 
32 
S3 
34** 
35 
36 

SI 
82 
S3** 
S4 
85 
36 

f^miSmMM^MMM 
IlisfniiiTOt^iWI 

0 - 2 
3 - 5 

5.5-7.5 
8 - 10 

10.5-12 .5-
1 3 - 1 5 

0 - 2 
3 - 5 

5.5 - 7.5 
8 - 1 0 

10.5- 12.5 
1 3 - 1 5 

0 - 2 
3 - 5 

5.5-7.5 
8 - 10 

10.5-12.5 
13- 15 

0.0-2.0 
3.0-5.0 
5.5-7.5 
8.0-10.0 
10.5-12.5 
13.0-15.0 

0.0-2.0 
3.0-5.0 
5.5-7.5 

8.0-10.0 
^ 10.5-12.5 

13.0-15.0 

0.0-2.0 
3.0-5.0 
5.5-7.5 

8.0-10.0 
10.5-12.5 
13.0-15.0 

0.0-2.0 
3.0-5.0 
5.5-7.5 
8.0-10.0 
10.5-12.5 
13.0-15.0 

:|||:;:;|:|:)eda3(;ac»;:|^^^ 
OVA Reacfinq (ppm) 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
4.2 
N/A 

210.0 
134.0 
128.0 

1.4 
ND 
ND 
ND 
2.0 
5.0 

65.4 
427 
58.5 
32.1 
34.7 
50 

7.5 
1.9 
N/A 
N/A 
2.5 
0.04 

1.2 
1.2 
N/A 
10.3 
6.4 
3.2 

4 
ND 
3.8 
1.4 
ND 
N/A 

iv i immmSmx 

WtMii^ypSm 

Clay 
Sand 
Sand 
Clay 
Clay 
Clay 

Clay 
Sand 

No sample 
Sand 
Clay 
Clay 

Fill 
Sand 
Sand 
Sand 
Sand 
Clay 

Fill 
Fill 

Clay 
Clay 
Clay 

Fill 
Fill 

No sample 
No sample 

Clay 
Clay 

Fill 
No sample 
No sample 

Sand 
Clay 
Clay 

Fill 
Fill 
Fill 
Fill 

Clay 
No sample 

NOTES: 
1. OVA Headspace Readings in parts per million (ppm) methane equivalent 
2. N/A = No data obtained for this sample 
3. ND = Non-detectable 
4. * = Submitted lo ERM-FAST™ for field Analysis 
5. *• = Submitted to GSAI Analytical laboratory for Analysis 
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Table 2-3 

Field Headspace Screening Results 

BASF Corporat ion - South Works 

Wyandot te, Michigan 

WMi !< i iMMMmi i i 
ioniWqi/wSn-iiSlii 

DB-23 

DB-24 

DB-25 

DB-26 

DB-27 

DB-28 

DB-29 

DB-30 

!iio:>|:::-:-:;;o>:|:i:x;::r:::i:;::";::: 

Sample I D 

31 
32 
33 
34** 
35 
36 

SI 
S2** 
S3 
34 
35 
36 

81 
82 
83 
34 
35 
S6--

S1 
32 
33* 
34 
35 

31 
82 
S3 
34 
85** 
86 

81 
S2 
33 
S4 
85** 

31 
82** 
S3 
34 
85 
86 

81 
82 
33 
34 
85** 
36 

mmmmW-^Mmfi 
;il;SSfSfSie:!SeRtfi;;pi;| 

0.0-2.0 
3.0-5.0 
5.5-7.5 

8.0-10.0 
10.5-12,5 
13,0-15.0 

0.0-2,0 
3.0-5,0 
5,5-7,5 

8.0-10.0 
10.5-12.5 
13.0-15.0 

0.0-2.0 
3.0-5.0 
5.5-7.5 

8.0-10.0 
10.5-12.5 
13.0-15.0 

0.0-2.0 
3.0-5.0 
5.5-7.5 
8.0-10.0 
10.5-12.5 

0.0-2.0 
3.0-5.0 
5.5-7.5 

8.0-10.0 
11.0-13.0 
13.0-15.0 

0.0-2.0 
3.0-5.0 
6.0-8.0 

8.5-10.5 
12.0-14.0 

0.0-2.0 
3.0-5.0 
5.5-7.5 

8.0-10.0 
10.5-12.5 
13.0-15.0 

0.0-2.0 
3.0-5.0 
5.5-7.5 

8.0-10.0 
10.5-12.5 
13.0-15.0 

*™si;s:HisSdSpa<ie;:;S;;g^̂ ^̂  

iilllila(SMi:iiDt)iii;. 

1.3 
3 

7.6 
10 
4.6 
2.5 

0.6 
4 

1.5 
1.4 
1.4 
1.6 

1.7 
18.1 
40.1 
45.7 
53 

65.4 

9 
18 
5 

3.4 
2 

N/A 
3.7 
4.7 
N,'A 

8 
7,3 

10 
7 

12,5 
2.5 
36.4 

7.1 
24 

12.8 
9 

6.8 
5.8 

6.4 
5.6 
2.8 
10.8 
11.2 
5.6 

jgSiiisgjmg^ 

;ii:;;|oi|T^Si| 

Fill 
Fill 

Sand 
Clay 
Clay 
Clay 

Fill 
Fill 

Clay 
Clay 
Clay 
Clay 

Fill 
Fill 

Clay 
Clay 
Clay 
Clay 

Clay 
Clay 
Clay 
Clay 
Clay 

No sample 
Fill 
Fill 

No sample 
Clay 

• Clay 

Fill 
Fill 
Fill 
Fill 

Clay 

Fill 
Fill 

3and 
Sand 
Sand 
Clay 

Fill 
Fill 
Fill 

Sand 
Sand 
Sand 

NOTES: 
1. TIP II Headspace Readings in parts per million (ppm) isobulylene equivalent 
2. N/A = No data obtained for this sample 
3. ND = Non-detectable 
4. * = Submitted to ERIvl-FAST™ for field Analysis 
5. ** = Submitted to G8A1 Analytical laboratory for Analysis 
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Table 2-3 

Field Headspace Screening Results 

BASF Corporation - South Works 

Wyandotte, Michigan 

gofirtqpSltiioiip-

S8B-47 

SSB-48 

8SB-49 

SSB-50 

388-51 

88B-52 

88B-53 

S3B-54 

^ 38B-55 

SSB-56 

33B-57 

S8B-58 

• 388-59 

SSB-60 

888-61 

888-62 

338-63 

SSB-64 

SS8-65 

Sample I D 

S I " 

8 1 * * 

8 1 * * 

3 1 * * 

8 1 " 

sr* 

sr* 

3 1 * * 

, 3 1 " 

sr* 

sr-

sr* 

sr* 

8 1 * * 

sr* 

sr* 

3 1 " 

sr* 

sr* 

iiSampejiSfipifi;:^!! 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

2.0-3.0 

TIP II Reading (ppm) 

25.4 

ND 

ND 

0.9 

ND 

ND 

ND. 

ND 

1.8 

111.5 

8.7 

148 

ND 

ND 

ND 

ND 

2.1 

28.4 

1.1 

{SS-iSoiiiTypa;;;;;;;: 

Fill 

Fill 

Fill 

Fill 

Fill 

Fill 

Fill 

Fill 

Fill 

Fiji 

Fill 

Fill 

Fill 

Fill 

Fill 

Fill 

Fill 

Fill 

Fill 

NOTES: 
1. TIP 11 Headspace Readings in parts per million (ppm) isobutylene equivalent 
2. N/A = No data obtained lor this sample 
3. ND = Non-detectable 
4. * = Submitted to ERfwI-FAST™ for field Analysis 
5. ** = Submitted to GSAI Analytical laboratory for Analysis 
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Table 2-i 
Soil Gas Survey Results 

BASF Corporation - South Woti(s 
Wyandotte, Michigan 

SAMPLE I.D. 

A-1 

A-2 

A-3 

A-4 

A-5 

A-6 

A-7 

A-8 

A-9 

A-10 

A-11 

A-12 

A-13 

A-14 

A-15 

A-16 

A-17 

A-18 

B-1 

B-2 

B-3 

B-4 

B-5 

B-6 

B-7 

B-8 

B-9 

B-10 

B-11 

B-12 

B-13 

B-14 

B-14A 

B-14B 

B-14C 

B-14D 

B-15 

B-16 

B-17 

B-18 

C-1 

C-2 

C-3 

C-4 

C-4 
C-4 

C-4 

C-5 

C-6 

C-6A 

C-6B 

C-6C 

C-6D 

. . . : . . . . GASCHROMATOGflAPHRESULTSfppfal 

..^Viiivl Chlor ide 

ND 

NO 

3 

4 

ND 

ND 

10 

18 

54 

ND 

28 

<1 

39 

35 

85 

471 

110 

16 

ND 

ND 

<1 

<1 

9 

3 

28 

37 

11 

ND 

ND 

ND 

ND 

<1 

48 

ND 

287 

• 105 

3028 

5286 

285 

74 

ND 

ND 

35 

4 

30 
24 

38 

11 

ND 

69 

43 

40 

193 

-•.1;-<-DCE;;:;:; 

NO 

ND 

7 

10 

NO 

ND 

ND 

ND 

42 

29 

4 

ND 

22 

30 

10 

NO 

ND 

NO 

ND 

ND 

5 

ND 

11 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

26 

ND 

25 

ND 

25 

20 

121 

4114 

ND 

21 

ND 

ND 

2 

11 

<1 
ND 

10 

5 

NO 

326 

18 

9 

14 

isiliiiiJ^bGES;;; 

ND 

3 

283 

6188 

ND 

ND 

23 

<1 

15 

<1 

• ND 

ND 

14 

57 

ND 

ND 

ND 

ND 

ND 

ND 

26 

<1 

<1 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

12 

ND 

16 

ND • 

ND 

80 

ND 

303 

NO 

15 

NO 

ND 

358 

487 

229 

190 

109 

ND 

ND 

ND 

18 

7 

25 

mmeemx: 
ND 

7 

2452 

22163 

5 

ND 

ND 

ND 

28 

NO 

2 

NO 

NO 

NO 

74 

NO 

156 

77 

ND 

ND 

122 

<1 

29 

7 

5 

<1 

<1 

<1 

ND 

ND 

ND 

NO 

4 

ND 

ND 

ND 

ND 

16439 

ND 

22 

ND 

6 

133 

654 

530 

535 

264 

NO 

ND 

NO 

NO 

ND 

ND 

TOTAL. . 

5 

23 

3175 

27680 

28 

85 

69 

76 

1006 

186 

201 

20 

95 

161 

177 

471 

294 

103 

ND 

ND 

153 

103 

80 

31 

180 

230 

23 

28 

27 

NO 

186 

12 

235 

2 

356 

648 

3711 

27979 

555 

182 

ND 

6 

572 

1157 

933 

1011 

535 

30 

283 

837 

174 

167 

343 

OVA RESULTS (p 

.MEHCURY. 

ND 

. ND 

ND 

ND 

ND 

ND 

ND 

0.007 

ND 

ND 

NO 

ND 

ND 

0.003 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

0.027 

0.551 

0.001 

0.54 

0.009 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NA 

NA 

NA 

NA 

. PEAK . 

11 

ND 

80 

640 

ND 

ND 

26 

47 

215 

115 

155 

9 

100 

47 

100 

280 

8 

100 

ND 

10 
5 

100 

120 

20 

100 

74 

23 

40 

24 

2 
>1000 

4 

230 

1 

275 

265 

>1000 

>1000 

250 

260 

ND 

4 

50 

80 

115 

155 

52 

100 

>1000 

430 

105 

310 

86 

p m } . • 

STABLE 

3 

ND 

70 

640 

ND 

ND 

7 

17 

24 

54 

17 

4 

19 

15 

19 

52 

6 

8 

ND 

3 

5 

6 

15 

9 

22 

12 

6 

13 

10 

1 

IS 
1 

9 

ND 

10 

9 

11 

600 

16 

12 

ND 

NO 

22 

30 

42 

68 

33 

38 

59 

38 

8 

14 

3 

QUALIFIER CODES: 

1) 1.2-OCE-Value reported is total of c-1,2 and 1-1,2 DCE 

NA - No data available tor this sampling point 

ND - none detected 

2) Total is sum ol all compounds detected by the PID GC 
3} ppm in isobutylene equivalents 
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Table 2-4 

Soil Gas Survey Results 
BASF Corporation • South Works 

Wyandotte, Michigan 

SAMPLE I.D, 

C-7 

C-8 

C-9 

C-10 

C-11 

C-12 

C-13 

C-14 

C-15 

C-16 

C-17 

0-1 

D-lA 

D-lB 

D-IC 

D-2 

D-4 

D-5 

D-6 

D-7 

D-8 

D-9 

D-10 

D-11 

D-12 

0-13 

D-14 

D-15 

0-16 

E-7 

E-8 

. E-9 

E-10 

E-11 

E-12 

E-13 

E-14 

E-17 

F-10 

F-11 

F-12 

F-12A 

F-12B 

F-12C 

F-13 

F-14 

F-15 

F-16 

F-17 

.GASCHROMATOGRAPH RESULTS fppj j) ; . . 

V lny i Chlor ide 

ND 

5 

11 

50 

46 
17 

10 

2 

9260 

3513 

159 

75 

14 

13 

5 

ND 

30 

ND 

152 

94 

34 

11 

23 

34 

1 

27 

297 

ND 

19621 

30 

100 

145 

ND 

88 

48 

23 • 

ND 

1098 

51 

63 

30 

8 

50 

SO 

50 

30 

39 

6 

30 

1,1-OCE . 

ND 

6 

6 

40 

16 

9 

ND 

3 

490 

322 

13 

53 

ND 

ND 

ND 

2 

13 

ND 

ND 

ND 

ND 

9 

16 

19 

4 

6 

ND 

ND 

ND 

ND 

18 

ND 

ND 

15 

ND 

7 

20 

680 

15 

25 

23 

ND 

42 

45 

25 

ND 

154 

NO 

22 

SiiSiZSDCE-:: 

3 

ND 

6 

5 

8 

15 

40 

5 

NO 

NO 

NO 

77 

ND 

NO 

ND 

NO 

12 

5 

70 

18 

8 

3 

11 

12 

9 

ND 

13 

ND 

ND 

15 

18 

26 

ND 

28 

8 

• 10 

32 

340 

ND 

20 

ND 

ND 

30 

15 

ND 

ND 

60 

NO 

18 

imm^im 
NO 

NO 

ND 

ND 

ND . 

ND 

NO 

ND 

ND 

48 

10 

4 

ND 

ND 

ND 

ND 

3 

ND 

6 

ND 

NO 

ND 

NO 

ND 

ND 

NO 

50 

ND 

NC 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

35 

NO 

NO 

8 

ND 

57 

11 

24 

ND 

98 

ND 

ND 

. 'rarAimi 
81 

36 

37 

158 

78 

61 

50 

22 

9735 

9266 

1161 

536 

47 

46 

18 

62 

82 

319 

638 

262 

208 

61 

92 

72 

28 

224 

360 

864 

19743 

145 

464 

527 

ND 

323 

185 

45 

176 

4868 

249 

223 

1062 

133 

724 

381 

449 

208 

1626 

29 

139 

•• . . :OV A RESULTS (p 
MERCURY 

NO 

NO 

NO 

ND 

NA 

NA 

NA 

NO 

ND 

ND 

ND 

ND 

NA 

NA 

NA 

ND 

ND 

ND 

ND. 

ND 

ND 

ND 

ND 

NA 

NA 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.002 

ND 

NO 

NO 

0.001 

ND 

ND 

0.017 

0.298' 

0.012 

0.007 

NO 

0.009 

ND 

0.007 

ND 

•• PEAK 

85 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

300 

47 

77 

100 

300 

13 

370 

140 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

NO 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

195 

160 

98 

ND 

ND 

ND 

ND 

ND 

pm} : : 
STABLE 

40 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

11 

3 

8 

10 

11 

8 

35 

30 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

NO 

ND 

NO 

ND 

ND 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

12 

10 

15 

NO 

ND 

NO 

ND 

ND 

QUALIFIER CODES: 

1) 1,2-DCe - Value reported is total ol c-1,2 and t-1,2 DCE 

NA - No data available lor this sampling point 

ND - none detected 

2) Total is sum of all compounds detected by the PIO GC 

3) ppm - isobutylene equivalents 
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Figure 2-5 
Soil Gas Sample 

Location Map 
BASF Corporation - South Works 

Wyandotte, Michigan 
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absence of contamination nor actual soil or ground water conditions. 
No determination can be made in a field setting as to specific VOC 
concentrations in soil and groundwater. While 3ie field GC provides 
only non-quant i ta t ive resul ts , it can be used as a reliable field 
qualitative screening technique. 

The soil gas survey results showing total VOC concentrations indicate 
two primary areas of soil gas anomalies - one in the north end of the 
Site near sample point A-4 and one in the south end of the Site west 
of and among the former cement plant s t ructures (B16, CI5 , CI6 , 
C17, D14, D16, D17, and E17). Several additional smaller areas also 
show elevated concentrations of VOCs (Table 2-4). 

The results of the total mercury vapor concentration portion of the 
soil gas survey indicate two smsil areas of potential mercury interest. 
Both are located near the former mercury process or handling areas 
(B-14 and F-12). 

Based on the soil gas survey data, a general trend was observed 
indicating two primary areas of VOC anomalies, in addition to several 
smaller a reas . Most of these areas were readily associated with 
previous Site operations and/or structures. 

2.3.2 Field Analytical Services Screening 

An additional qualitative investigation was conducted at the South 
Works Site to address gaps in da ta collected dur ing previous 
investigations (soil gas anomalies and historical areas of interest) as 
well as to provide a general canvas of the Site for farther quantitative 
delineation. Soil samples were collected for on-site screening using 
ERM's mobile field uni t (Field Analytical Services Technology -
FASTSM). The qualitative on-site analyses included field headspace 
screening, volatiles, semi-volatiles, metals and PCBs. The field 
anal j^cal data procedures are described in Appendix C. A summary of 
the qualitative data generated by E R M - F A S T ^ M unit is presented in 
Tables 2-3 through 2-6 and Appendix F. The quality assurance report 
for the E R M - F A S T S M data is presented in Appendix H. 

Data collected during the field analysis was valuable as a qualitative 
screening tool but should not be interpreted as indicating the absence 
of contamination or the actual soil conditions. Specific VOC, semi-
volatiles, metal and PCB concentrations cannot be quantified in a field 
setting for soil samples. 

The resul ts of the qualitative on-site screening indicated elevated 
levels of arsenic, lead or mercury detected in several surface soil 

2-6 J^ 



Table i-5 
Suinmar/ ot Qualitative HielU itesults • Shallow Soils 

BASF Corpoiatioii - South Works 
Wyandotte, Michigan 

l i i ie^i i i i ipqifcidif i iTip^ 
Priority Pollutant Metals 

Potassium (%) 
Calcium (%) 
Iron (%) 
Arsenic 
Lead 
Mercury 

Priority Pollutant Volatiles 
Acetone 
tJenzene 
Chlorolorm 
1,2-Dichloroethane 
1.1-Dichloroethene 
Dichloromethane 
1,2-Dichlorpropane 
Tetrachloroothene 
Tolueno 
1,1,1-Trictiloroethane 
Trichloroethene 
Vinyl Chic ride 

Priority Pollutant Semi-Volatiles 
bis(2-Chloroisopropyl)ether 
Hoxachlorobenieiie 
Acenaplnthene 
Acenaphthylene 
Phenanthrene 
Anlhrac'3ne 
[Jenzo(k)tluoranthene 
Benzojajpyreno 
Ben2o(a)anthracene 
!ndeno( 1,2,3-cd)pyrene 
Fluorahlhene 
Naphthalene 
rluoiene 

PCBs 

SSSPIII 

2.1 
9.2 
4.0 
13.5 
47.6 
4.B 

ND 
ND 

0.07 Q 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

!Ssii2ll 

1.3 
3.4 
2.0 
11.4 
21.2 
,ND 

ND 
ND 

0.01 R 
0.02 R 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.69 
ND 
ND 

W&eM 

0.8 
1.4 
9.9 

145.2 
95.6 
4.6 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

i i P l i 
0.6 
6.5 
12.3 
23.4 

2351.3 
ND 

• ND 
ND 

0.01 R 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.19 
ND 

ND 
. ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

•sisiisl 

o.u 
20.1 
5.9 
ND 

1016.6 
ND 

NO 
ND 
ND 
ND 
ND . 
ND 
ND 

0.08 R 
NO 
NO 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

0.15 0 
ND 
ND 
ND 
ND 

0.13 Q 
ND 
ND 
ND 

WSPM 

0.7 
8.9 
17.6 
NO 

4264.9 
42.6 

ND 
ND 
NO 
ND 
ND 
ND 
ND 

O.i Q 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
NO 
ND 

0.19 
ND 
ND 
ND 
ND 

0.13Q 
NO 
NO 
ND 

:;^^^|7i:: 

0.3 
9.6 
8.2 
23.8 

844.8 
ND 

ND 
0.4 

0.07 Q 
0.76 
ND 
ND 
3.46 
ND 
ND 
ND 

0.1 Q 
1.42 

ND 
ND 

0.99 
NO 
ND 

0.19 
ND 
ND 
ND 
ND 
ND 
73.5 
ND 
ND 

ISiSiliii; 

1.2 
5.4 
6.7 
ND 

951.4 
0.1 

NO 
NO 

0.18 
ND 
ND 
ND 
ND 

0.12 
ND 
ND 

3.77 
0.02 R 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 

1.2 
1.8 
8.9 
23.0 

379.1 
NO 

ND 
ND 
NO 
NO 
7.71 
ND 
NO 
ND 
ND 
ND 

21.28 
ND 

ND 
ND 
ND 
NO 
2.63 
NO 
ND 
1.96 
ND 
ND 
2.9 
ND 
0.53 
ND 

i S S i l O i 

0.6 
4.3 
6.2 

21.3 
257.1 

ND 

0.39 
ND 

0.09 Q 
NO 
3.52 
ND 
ND 
NO 
ND 

0.76 
35.8 
NO 

ND 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
ND 
NO 

0.08 Q 
ND 
NO 
ND 

•Isilo; 

NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

0.33 
ND 

ND 
ND 
ND 
ND 

0.41 
ND 
0.49 
ND 
NO 
ND 

0.72 
ND 
ND 
NO 

WeK 
0.6 
2.5 
29.3 
ND 

2829.6 
5.9 

NO 
NO 
ND 
ND 
0.1 
ND 

, ND 
ND 
Nb 
ND 

0.68 
ND 

ND 
NO 
NO 
NO 

0.42 
NO 
ND 

0.49 
ND 
ND 

0.73 
NO 
ND 
NO 

SSP-12 

0.9 
6.7 
7.1 

46.1 
329.8 

8.2 

ND 
ND 
NO 

0.1 Q 
ND 
NO 
ND 
NO 
ND 
ND 
1.19 

0.07 Q 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
3.69 
ND 

SSP-13 SSP-14 

1.6 
5.3 
4.1 
ND 

232.2 
8.2 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 

0.19 
NO 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.1 
6.8 
3.5 

20.9 
272.1 

ND 

ND 
ND 
NO 
NO 
ND 
NO 
NO 

0.31 
ND 
ND 

0.75 
NO 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
NO 
ND 
ND 

mmmmmm 

0.5 
14.0 
5.5 
48.5 

392.9 
6.9 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

0.06 Q 
ND 

NO 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
ND 

1.9 
9.7 
3.1 
17.6 
17.9 
ND 

0.23 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.68 
ND 

ND 
ND 

0.08 Q 
1.09 
ND 
NO 
ND 
ND 
ND 
ND 

0.23 
2.48 
ND 
1.33 

SSP-16 

NO 
ND 
ND 
ND 
ND 
ND 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 

NO 
NO 
NO 
1.09 
ND 
ND 
ND 
ND 
NO 
ND 
0.23 
2.48 
NO 
ND 

ND indicated analyzed, but not detected 
O: This is a quaiililativeiy questionable result. 
R: This is a quantitatively unreliable result. 
Concentrations in mg/kg (pans per million equivaleni) 
Analysis using ERM-FASP" probe 
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Table 2-5 
Summary ot Qualitative Field Results - Shallow Soils 

BASF Corporation - South Works 
Wyandotte, Michigan 

ii:;;ie|iiliiSiiPi((^^ 
Priority PollulanI Metals 

Potassium (%) 
Cateiurn (%) 
Iron (%) 
Arsenic 
Lead 
Mercury 

Priority Pollutant Volatiles 
Acetone 
Benzene 
Chlorolorm 
1,2-Dichloroethan6 
1.1-Dichk)roelhene 
Dichloiomethane 
1,2-Dichto(propane 
Tetrachkiroethene 
Toluene 
1,1,1-Trichloroethane 
Trichloroethene 
Vinyl Chtorkle 

Priority Pollutant Semi-Volallles 
bis(2-Chloroisopropyl)6lher 
Hexachlorobenzene 
Acenaphlhene 
Acenaphthylene 
Phenanthrene 
Anthracene 
13enzo(k)tluoranthene 
Benzo(a)pyrene 
Benzo(a)anthracene 
lndenp( i .2,3-cd)pyrene 
Fluoranthene 
Naphthalene 
Fliiorene 

PCBs 

;̂ ^5iii:i. 

0.8 
3.1 
3.4 
85.5 

400.8 
ND 

0.26 
ND 
NO 
NO 
NO 
NO 
ND 
ND 

0.04 R 
ND 
NO 
ND 

ND 
NO 
ND 
ND 

1.7 Q 
ND 
NO 

0.64 Q 
ND 
ND 
2.36 
ND 
ND 
ND 

is^Ri^i 

0.9 
5.9 
9.9 
ND 
ND 
NO 

,13Q 
NO 
ND 
NO 
ND 
ND 
ND 

0.74 
0.49 
NO 

36.34 
NO 

NO 
NO 
ND 
ND 

0.73 0 
NO 
NO 

4.3 O 
ND 

2.1 Q 
3.18 
ND 
NO 
NO 

lislioj 
ND 
24.8 
2.2 
NO 

359.1 
7.4 

.no 
ND 
0.15 
0.16 
NO 
NO 
ND 
ND 

0.05 Q 
0.04 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
0.33 
ND 
ND 
0.94 

mmmm 
msmm 

NO 
42.9 
0.6 
7.1 
60.8 
ND 

0.41 
ND 

.140 
ND 
ND 
ND 
ND 
ND 

0.06 Q 
0.02 R 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
ND 

iispii; 
1.6 
8.3 
5.5 
ND 

360.2 
9.0 

ND 
ND 
0.26 
ND 
ND 
ND 
ND 
ND 
ND 

0.05 R 
3.38 
ND 

NO 
NO 
NO 
ND 

0.21 O 
NO 
ND 

0.08 O 
ND 
ND 
0.23 
ND 
ND 
NO 

^•isliiP 

0.8 
10.0 
2.0 
20.3 
70.3 
6.0 

0.4 
ND 

0.17 
NO 
NO 
ND 
ND 
ND 

0.05 R 
0.04 R 

NO 
NO 

. 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
ND 

0.02 
ND 
NO 
ND 

llsjiiii 
0.4 
19.0 
3.1 
5.0 

316.0 
16.0 

.06 0 
ND 

.023 R 
NO 
ND 
ND 
ND 
NO 

0.01 O 
NO 
ND 
NO 

ND 
ND 
ND 
0.22 
NO 
NO 
NO 
ND 
ND 
ND 
0.23 
ND 
NO 
0.33 

SSP-25 

0.7 
15.4 
3.1 
24.8 

242.4 
NO 

0.06 Q 
ND 

0.04 R 
ND 
NO 
NO 
ND 
NO 

0.02 R 
0.01 R 

ND 
ND 

NO 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
ND 

0.04 R 
ND 
ND 
0.51 

SSP-26 

0.3 
17.7 
3.8 
8.3 

712.7 
23.0 

0.04 R 
ND 

0.04 R 
0.02 R 

ND 
ND 
ND 
NO 
NO 

0.01 R 
NO 
ND 

ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 

0.06 0 
ND 
NO 
0.35 

mmm& 
SSP-27 

ND 
17.3 
6.2 
78.3 

312.3 
35.7 

0.17 
ND 

0.06 Q 
0.05 R 

NO 
NO 
ND, 
ND 

0,03 R 
0,2 R 
ND 
ND 

NO 
0,02 R 

ND 
ND 
ND 
NO 
ND 

0,12 0 
NO 
ND 
0,27 
ND 
ND 
ND 

SSP-28 

0,5 
16.1 
2.6 
NO 

173.5 
NO 

0.05 O 
NO 

0.05 Q 
NO 
NO 
NO 
ND 
NO 
NO 

0.01 R 
ND 
ND 

ND 
ND 

. ND 
ND 
NO 
NO 
ND 

0.06 Q 
0.05 R 

ND 
0.06 O 

NO 
ND 
ND 

SSP-29 

1.5 
4.8 
2.5 
9.1 

115.8 
NO' 

0.09 O 
ND 

0.05 R 
NO 
NO 
NO 
ND 
NO 

0.03 R 
0.01 R 

NO 
NO 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
NO 

l l i i i i 
SSP-30 

0.5 
21.1 
5.7 
68.6 
119.5 
50.2 

0.05 R 
ND 

0.02 R 
0.02 R 

ND 
NO 
ND 
ND 
ND 

0.01 R 
ND 
ND 

ND 
ND 
NO 
NO 
ND 
NO 
ND 
NO 
ND 
NO 

0.01 R 
ND 
ND 
ND 

mmmm 
8SP-30 

ND 
NO 
NO 
NO 
ND 
ND 

0.004 R 
NO 

0.02 R 
NO 
NO 
NO 
ND 
NO 

0.03 R 
0.01 R 

ND 
NO 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

: • ; • : • : • : • : . : . : . : • : . ; • : • : . : . : . : • : 

SSP-31 

0.1 
20.6 
3.3 
ND 

1022.5 
336.7 

0.05 R 
ND 

0.03 R 
ND 
ND 
ND 
ND 
ND 

0.02 R 
ND 
ND 
ND 

NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
NO 

ND indicated analyzed, but not detected 
O: This is a quantitatively questionable result, 
R: This Is a quantitatively unreliable result, 
Conccnlralkins in mg'kg (pans per million equivalent) 
Analysis using ERM-FAST'" probe 
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Table 2-5 
Summary of Qualitative Field Results - Shallow Soils 

BASF Corporation • South Works 
Wyandotte, Michigan 

iiiHijSmpSWvci;?^ 
Priority Pollutant Metals 

Potassium (%) 
Cateium (%) 
Iron (%) 
Arsenic 
Lead 
Mercury 

Priority Pollutant Volatiles 
Acetone 
Benzene 
Chkjrotorm 
1,2-Dichk)roethane 
1,l-Dk;hloroelhene 
Dicliloromeiriane 
1,2-Dk:hk}tpropane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
Trichtoroethene 
Vinyl Chtorkie 

Priority Pollutant Semi-Volatiles 
bis(2-Chloroisopropyl)ether 
Hexachlorobenzene 
Acenaphlhene 
Acenaphthylene 
Phenanthrene 
Anthracene 
Benzo(k)lluoranth6ne 
Benzo(a)pyrene 
Benzo(a)anthracene 
lndeno( 1,2,3cd)pyrene 
Fluoranthene 
Naphthalene 
Fluorene 

PCBs 

sisiai 
NO 
ND 
NO 
ND 
ND 
ND 

5,1 
0,04 R 
0,044 

ND 
ND 
NO 
26,9 
NO 

0.04 R 
0.02 R 

ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

l lsEii 
1.6 
5.4 
3.0 
ND 

102.0 
ND 

NO 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 

0.05 R 
ND 
ND 
ND 

lisiMi 
2.0 
4.6 
3.1 
7.4 
24.8 
ND 

0.05 Q 
ND 

0.02 R 
NO 

0.04 R 
ND 
NO 
NO 

0.01 R 
0.01 R 

ND 
ND 

ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 

0.02 R 
NO 
ND 
ND 

i;iliifi 
0.8 
19.5 
2.7 
33.7 

227.4 
27.9 

0.09 O 
ND 

0.05 O 
ND 

0.03 R 
ND 
ND 
ND 
NO 

0.01 R 
ND 
ND 

ND 
0.16 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.06 O 
ND 
ND 

.NO 

iisliass 

1.6 
5.4 
2.8 
12.6 
53.4 
ND 

0.05 R 
ND 

0.03 R 
ND 
ND 
ND 
ND 
ND 

0.02 R 
0.01 R 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

0.01 R 
NO 
ND 
NO 

Isifiii 
NO 
ND 
NO 
NO 
ND 
ND 

0.08 O 
NO 

0.02 R 
0.04 R 

ND 
ND 
ND 
NO 

0.01 R 
ND 
NO 
ND 

ND 
0.04 R 

ND 
0.8 
ND 

0.12 R 
ND 
NO 
ND 
NO 

0.27 
ND 

0.16 
0.62 

mmm>m 

i i i l i i i 
NO 
NO 
ND 
ND 
ND 
ND 

0.03 R 
ND 
NO 
ND 
ND 
NO 
ND 
ND 

0.01 R 
ND 
NO 
ND 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 

0.04 R 
ND 
ND 
0.41 

i i s i i i 
2.0 
4.9 
3.0 
ND 
59,7 
6,0 

1,99 
NO 

0.02 R 
ND 
ND 
ND 

6.604 
ND 

0.02 R 
NO 
ND 
ND 

NO 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 

0.04 R 
ND 
NO 
NO 

l^liiiii 
2.1 
1.7 
2.7 
4.7 

55.1 
1.6 

0.05 R 
ND 

0.02 R 
NO 
ND 
NO 
NO 
ND 
ND 
ND 

0.004 R 
ND 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 

iMiP 
0.9 
22.0 
2.3 
4.1 

114.4 
NO 

0.04 R 
ND 

0.03 R 
ND 
ND 
ND 
ND. 
ND 
ND 

0.01 R 
0.01 R 

ND 

ND 
0.11 O 

ND 
19.43 
NO 

2.96 O 
ND 
ND 
ND 
ND 
6.51 
ND 
9.44 
1.88 

MmM 

NO 
25.1 
3.7 
NO 

685.6 
94.6 

ND 
ND 

0.04 R 
ND 
ND 
NO 
ND 
NO 
ND 
ND 

0.01 R 
ND 

2.55 
0.03 R 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 

0.08 O 
ND 
ND 
2.34 

iiliii 
2.3 
11.3 
3.3 
ND 
31.3 
2.4 

0.03 R 
ND 

0.01 R 
ND 
ND 
ND 
NO 
ND 
ND 
NO 

0.004 R 
ND 

NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
NO 

0.01 R 
ND 
ND 
ND 

wmmm 
5SP-43 

1.8 
9.0 
3.4 
2.0 

127.6 
ND 

0.04 R 
ND 

0.02 R 
NO 
ND 
ND 
ND 
ND 
ND 

0.01 R 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

l i i i i 
3SP-44 

2.6 
5.8 
4.0 
18.2 
27.4 
0.7 

0.07 Q 
ND 

0.06 Q 
ND 
ND 
ND 
ND 
ND 
ND 

0.04 R 
0.01 R 

ND 

ND 
ND 
ND 
ND 

0.16 Q 
ND 
ND 

0.12 Q 
0.12 O 

ND 
0.29 
NO 
ND 
NO 

1.8 
11.1 
3.8 
14.5 
31.0 
NO 

0.05 O 
ND 

0.04 R 
ND 
ND 
ND 
NO 
NO 
ND 

0.01 R 
0.01 R 

ND 

ND 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

ND indicated analyzed, but not detected 
O: This is a quantitatively questionable result. 
R: This is a quantitatively unreliable result. 
Concentrations in mg/kg (parts per million equivaleni) 
Analysis using ERM-FAST"* prot>e 
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Table 2-6 
Summary of Qualitative Field Results • Soil Borings 

BASF Corporation - South Works 
Wyandotte, Michigan 

::?sf^*ip?>wa:;;tm 
:;S;::S:;;H::;;;:*J?S;?.fs?;K.Sv 

P r i o r i t y P o l l u l a n I Me ta l a 

Potassium (%) 
Calcium (%) 
Iron (%) 
Arsenic 
Lead 
Metcurv 

Priority Pollutant Volalitea 
Acetone 
Chlorolorm 
1,1-Dichloroethana 
1,2.0ictiloraeihane 
1,1-Dichloroethene 
1,2-Dichloroeihans (total) 
Dichioromeihane 
t,2-Dichloropropane 
2-Hexanona 
Toluene 
Telrachloroeihena 
l.l.t-Ttichloroeihane 
l,l,2-TfichJof08ihane 
Trichloroethene 
Vinyi chloride 

Priority Pollutant Semivolatilea 
t)is(2-Chloroemyl)6irisr 
bis(2-Cliloioisopropyl) ether 
HaKachtorabenzene 
Pentachlorophenol 
3,3'-Dichloio benzidine 
Octylphthalala 
Aceruphthene 
Acenaphlhylane 
Phenanthrene 
Arilhiacene 
Benzo(b)lluoranthene 
BBnzo(li)lluoranihene 
Ben2o(a)pyrene 
Chrysene 
Benzo(a)anihracene 
Banzo(ghi)perylene 
tndeno( 1,2,3.cd)pyrene 
Oibanzo(ah)anihracene 
Pyrene 
Fluoianlhone 
Naphthalene 
Fluorene 
3.4-Benzolluoranthene 
TPH 

PCBa 

mc^m 
mi i im 

1.1 
10.0 
5.4 

607.3 

» 
« 
» 
U 

» 
It 
It 
It 
It 
It 

# 
« 
# 
# 
# 

27.57 

26.15 

^ 
18.2 

8.33 

3.32 

amm 
wmm 

2.3 
0.6 
3.5 
7.6 

30.5 

» 
» 
# 
It 

« 
It 

» 
It 
U 
It 
It 
It 

» 
n 
t 

•m'mrm 
a.&.i i 5 

2.1 
2.2 
3.2 
3.6 

28.5 

» 
» 
» 
It 

» 
« 
It 

» 
» 
It 
It 

« 
# 
H 
H 

0.01 H 

0.13 Q 

;s:tJ$h:?|;;:t>$3;:tEiuF|}:;: 

miiXimmiisff'im:'! 

2.0 
9.3 
2.8 
12.0 
19.1 

H 

» 
H 

« 
It 
It 
It 
n 

# 
# 
# 
« 
# 
# 
» 

0.06 0 0.01 0 

m m i 
siteiSs 

2.0 
8.9 
3.6 

26.1 
20.9 

# 
It 
U 
H 
U 

» 
It 

# 
It 
n 
# 
« 
» 
» 
n 

wmma 
mmmi 

0.9 
. 10.9 

3.9 
4.3 

279.1 

H 
It 
It 
u 
It 
u 
It 
u 
It 
It 
It 
It 
It 
It 
It 

0.04 R 

0.076 

i i;mm 
mmm 

1.0 
4.5 
5.2 
15.4 

377.4 

« 
It 
U 
It 
It 

» 
It 

# 
It 
It 
u 
II 
It 
It 
It 

0.1 Q 

0.19 

0.14 Q 

mm?M 
ss.v.s 

1.4 
4.3 
3.4 
5.8 

589.3 

» 
« 
n 
n 
# 
n 
It 

u 

# 
» 
» 
It 
It 
It 
II 

2.93 

6.6 

3.23 
27.56 
0.37 

S;spe??B;;:-
5 5-7 5 

0.05 R 

0.04 R 

0.26 

t iO^m 
m ^ M i 

1.7 
9.3 
3.2 

200.1 

# 
# 
It 
It 
It 
It 

u 
II 
It 
It 
It 
It • 

# 
# 
# 

0.24 

0.23 

0.21 

mmmii 
10 5-12.5 

1.8 
9.2 
2.9 
17.5 
21.9 

It 
H 
It 
It 
It 

» 
# 
» 
H 
It 

# 
« 
# 
It 
It 

28.3 

16.93 

7.97 

14.82 

8.55 

2.15 

:S0e^35;s 
mxi-im 

1.0 
8.6 
32.3 

1418.9 

# 
H 

# 
u 
tl 
It 
It 
It 
It 
It 

u 
II 

# 
It 

u 

0.08 0 
1.74 Q 

smm a-io 

1.7 
7.8 
2.8 
13.3 
14.2 

# 
It 

» 
It 
H 
It 
U 
It 
II 

» 
It 
It 

» 
u 
It 

wmm 13-15 

1.9 
10.2 
3.0 
10.5 
22.7 

# 
It 

» 
It 
H 
It 
It 
It 

* 
# 
« 
» 
» 
It 

u 

mmm 
Wimm 

» 
u 
n 
u 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 

53.5 

;Sil>B;:«r;;S; 
10.5.12 5 

1.9 
10.1 
2.9 

25.0 
10.2 

It 

» 
« 
» 
» 
It 
It 

» 
It 

» 
• It 

» 
» 
It 

# 

oev 
13-15 

1.6 
9.7 
2.9 
12.8 
14.4 

» 
It 
It 
It 
It 
It 
It 

n 
It 

# 
It 
It 
It 

» 
n 

0.004 R 

0.01 H 

Dfl-2" 
iitiiSfMi 

1.2 
0.2 

0.3 

0.2 

14.2 

Blank spaces indicate analyzed, but not detected. 
'Analysis lor Priority Pollutant Volatiles periormed using GC/MS. 
"Analysis using probe arxJ acetone matnx 
» Data tor priority pollutant volatiles appears on quaniiiaiive data Table 2-8. 
O; This is a quantitairveiy questionable resuR. 
R: This is a quantiiaiively unreliable result. 
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Table 2-6 
Summary ol Qualitativo Field Reautts - Soil Boringa 

BASF Corporation • South Works 
Wyandotte, Michigan 

rnmmmmmmmmmm 
iBSSoSiS;*:.;;;:;:::™?:*^ 
Priority Pollutant Metals 

Potassium (%) 
Calcium (%) 
Iron (%) 
Arsenic 
Lead 
Mercury 

Priority Pollutant Volatiles 
Aceione 
Chlorolorm 
1.1-Dichioroeihane 
1,2-Dicriloroeihana 
1,1-Dichloroethene 
1,2-Dichloroethane (total) ) 
Dichloromethane 
1,2-Dichloropropane 
2-Hexanone 
Toluene 
Tetrachloroethene 
1,1,1-Trichloroethane 
1,l,2-Trichloroelhan6 
Trichloroethene 
Vinyl chloride 

Prtority Pollutant Semivolatiles 
bis(2.Chloroalhyl)ether 
bis(2-Chloroisopropyl) ether 
Hexachlorobenzene 
Pentachlorophenol 
3,3'-0ichlo no benzidine 
Octylphihalate 
Acenaphlhene 
Acenaphthylene 
Phenanthrene 
Anthracene 
Benzo(b)lluoranlhene 
Bunzo(k)lluoranihene 
Banza(a)pyrene 
Chrysane 
Benzo(a)anlhracene 
BenzojgNjperylene 
lndeno( 1,2,3-cd)pyrene 
Dibenzo(ah)anthracene 
Pyrene 
Fluoranthene 
Naphthalene 
Fluorene 
3,4-Benzolluoranthene 
TPH 

PCBs 

ilDffiSK 
Mii im 

0.0 
16.5 
3.1 

48.6 
177.6 

0.35 

mmm 
B-IO 

1.0 
1.8 
1.2 
11.9 
6.4 

1.9 
0.05 

2.29 R 

HjBBlSS;;;;; 
13-15 

2.2 
9.3 
3.0 
5.8 
18.7 

1.1 
0.05 R 

0.13 Q 

3.41 0 

mmsi 
mmm 

0.33 

1.84 

1.14 
3.5 

1.71 
9.23 
1.97 

mmm 
rnimm 

0.8 
11.2 
4.2 

57.3 
204.5 

4.3 

0.3 
0.06 Q 

0.02 R 

mmi 
mmai i 

0.2 

m m : m 
95-11.5 

2.6 
4.2 
5.1 

21.0 
17.6 

;?08-6"*;S 

Jsi'SSiiS*:; 

0.3 
11.4 
6.7 

1949.4 
1801.1 
98.8 

0.27 R 
0.01 Q 

0.03 R 

mmm 
mimm 

0.2 
9.9 
2.1 
11.5 
42.7 

0.2 

0.2 

0.02 R 

msrTm 
a. to 

0.7 
5.6 
1.9 
2.2 

33.7 

0.4 
0.05 Q 

0.1 Q 

28.92 

mmm 
1315 

1.4 
8.7 
2.6 
10.1 
13.3 

0.4 
0.1 Q 

0.2 

0.7 0 

mmm 
m;imm 

0.5 
10.2 
1.3 
6.6 

58.4 

0.2 
0.1 0 

0.04 R 

0.5 

2.3 

m m i i 
BSiSe;S?; 

2.3 

oe-B" 
immim 

1.6 
5.2 

48.5 

0.2 

0.97 

2.94 0 

1.62 

0.37 

oe-8-
55.7.5 

0.7 
7.7 
1.9 

59.5 

0.3 
0.1 

0.03 R 

0.09 0 

DB-a-
8-10 

1.0 
1.6 
1.9 
8.0 

30.0 

0.2 
0.1 0 

.01 0 

0.05 R 

DB 8 -
1DS12.5 

0.8 
4.7 
1.6 

11.7 
46.0 

0.4 

4.4 

0.02 R 

0.09 0 

0.37 0 

0.52 

9.44 

DB-9-
0 2 

1.1 
12.1 
2.6 
5.5 

76.1 
44.5 

0.3 
0.1 Q 

0.37 

C8-G 

mamm 

25.1 
2.6 

87.3 
44.3 
130.4 

0.1 
0.1 0 

0.5 

0.1 O 

0.58 0 

0.51 

0.37 

Blank spaces indicate analyzed, but rut detected. 
'Analysis lor Priority Pollutant Volatiles periormed using GC/MS. 
"Analysis using probe and acetone matrix 
n Data tor priority pollutant volatiles appears on quantitative data Table 2-B. 
Q: This is a quantitatively questionable resutt. 
R: This is a quantitatively unreliable result. 
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T a b l e 2-6 

S u m m a r y o t Q u a l i t a t i v e F ie ld R e s u l t s - S o i l B o r i n g s 

B A S F C o i p o r a t i o n - S o u t h W o r k s 

W y a n d o t t e , M i c h i g a n 

mmmmmmmmmmii 
mmmmmmmmmmmt 
P r i o r i t y P o l l u t a n t M e t a l s 

Po tass ium {%) 

Ca lc ium (%) 

Iron (%) 

Arsen ic 

Lead 

Mercury 

P r i o r i t y P o l l u t a n t V o l a t i l e s 

Ace tone 

Ch lo ro lo rm 

t . l -O i ch to roe thane 

1,2-DichtoroeIhane 

l . l - D i c h k i r o e t h e n e 

1.2-Dlchloroethene (total) 

O ich lo romethane 

l ,2 -D ichk) ropropane 

2-He) tanone 

To luene 

Tet rach lo roe thene 

1,1,1-Tr ichloroethane 

1 , t ,2 -Tr ich loroe lhane 

T r i c h b r a e t h e n e 

Viny l ch lor ide 
P r to r i t y P o l t u l a n t S e m i v o l a t i l e s 

b is (2-Chloroe lhy l )e iher 

b is (2-Chk) to isopropy l ) e ther 

Hexach lo robenzene 

Pentach lo ropheno l 

3,3 ' -0 ichkJrob6nzid ine 

Octy lph iha la te 

A c e n a p h l h e n e 

Acenaph thy lene 

Phenan th rene 

An th racene 

Benzo(b ) l l uo ran thene 

Ben2o(k ) l luoran ihene 

Benzo(a )py rene 
Chrysene 

Benzo(a )an ih racene 

Benzo jgh i j pe ry lene 

lndeno(1 .2 ,3-cd)pyrene 

D ibenzo(ah)an ih racene 

Pyrene 

F luoran thene 

Naph tha lene 
F luorene 

3 ,4 -Benzo l luoran thene 

TPH 
P C B s 

tmmi 
mmsii 

0,1 0 

0,2 

0,08 

0,39 

5,61 

oe-itr* 
::::;B.6r2':::B; 

1,4 
10,0 

3,3 
19,5 

144,0 

0.2 
0.1 O 

OB-to-
53-7 6 

26.4 
4.9 

25.4 
38.3 

0.3 
0.1 O 

0.2 

0.05R 

Oa-1D" 
13.1S 

0.2 
8.5 
1.5 
2.6 
9.4 

0.2 
0.1 0 

0.02 R 

P B - t 1 -
0-a 

0.6 
20.3 
3.6 

83.4 
717.8 
79.6 

0.2 
0.1 

' 

oe-n-
mimm 

1.3 
10.9 
2.9 

51.1 
298.7 
2541.7 

0.3 
0.1 Q 

0.1 0 

08n-' 
5.5.? S 

23.6 
1.0 
5.8 

159.2 
276.5 

0.2 
0.1 Q 

0.2 

0.1 Q 

0.03 R 

0 6 - 1 1 " 
B-10 

1.1 
12.2 
3.2 

151.6 
1195.5 

0.2 
0.1 0 

0.1 0 

oa i2" 

mmm 
1.8 
7.8 
2.6 

88.6 

0.27 

0.49 

0.13 

D8iy 
miMm 

0.1 0 

0.03 R 

wmrn 
3 5-5 5 

48.4 

0.8 

411.8 

4.4 

DB-ir-
5 5.7.S 

46.8 
0.9 

174.8 
436.6 

0.3 

1.05 

23.94 

0.25 

0 8 - 1 2 " 
8-10 

41.7 
0.5 
1.5 

32.2 
50.4 

0.1 0 

0.02 R 

BlffiiSî ^S 

m;mm 
2.0 
11.4 

3.8 
11.3 

128.3 

0.3 
0.1 Q 

0.3 

0.02 R 

•06^ ID". 
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Blank spaces ind icate ana l yzed , but not de tec ted . 
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R: Th is is a quant i ta t ive ly unrel iable result . 
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Table 2-6 
Summary o l Qualitative Field Results - Soil Borings 

BASF Corporation • South Works 
Wyandolte, Michigan 
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Bonzo(ghi)perylene 
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Blank spaces indicate analyzed, but not delected. 
"Analysis for Priority Pollutant Volatiles periormed using GC/MS. 
"Analysis using probe and acelone matrix 
t$ Data for priority pollutant volatiles appears on quanlitaiive data Table 2-6. 
Q: This is a quantitatively questionable resutt. 
R: This is a quantitatively unreliable result. 
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samples collected for ERM-FASTS"^ analysis (SSP-3. SSP-4. SSP-5. 
SSP-6. SSP-7, SSP-8, SSP-9, SSP-10, SSP-11, SSP-12, SSP-13. SSP-
14. SSP-15, SSP-18, SSP-20, SSP-22, SSP-23, SSP-24, SSP-25. SSP-
26, SSP-27, SSP-30. SSP-31, SSP-34, and SSP-41). PCBs were 
detected in four surface soil samples, but concentrations were less 
t han 3 mg/kg , below the EPA recommended cleanup level of 10 
mg/kg. 

Relatively low levels of both volatile and semi-volatile compounds were 
detected in several surface and deep boring soil samples across the 
Site. The volatile results can be primarily categorized into chlorinated 
e thenes and pe t ro leum hydrocarbons , while the semi-volatile 
compounds can be primarily categorized into polynuclear aromatic 
hydrocarbons (PNAs) (typical components of coal and asphalt by
products). 

2.4 Quantitative Investigation 

2.4.1 Approach 

Based on the results of these activities, a strategy was developed to 
collect quantitative analytical data for use in the risk assessment. 
Quantitative data activities included a shallow soil investigation, deep 
soil boring investigation, and ground water sampling. 

2.4.2 Shallow Soil Sampling 

Due to the limited soil characterization data available for the Site, 
shallow soil samples were collected from identified areas of interest. 
Multiple shallow soil sampling events were conducted. The purpose of 
the multiple shallow soil sampling and analysis events was to 
characterize the current soil conditions of the areas of interest 
identified in the qualitative assessment and to provide quantitative 
input to the risk assessment. 

At the initial sampling event, a discrete soil sample was collected from 
two intervals at eight locations: at ground surface (6 to 12 inches 
below grade and given a suffix letter designation "A") and at a shallow 
depth (approximately two to four feet below grade and given a suffix 
letter designation "B"). At subsequent shallow soil sampling events, a 
discrete soil sample was collected at the ground surface to a maximum 
depth of four feet. These samples were designated with either a 
prefix "P-", "SSB-". or "SSP-". based on the date of the sampling event. 
Figure 2-6 depicts the shallow soil sample locations. Details of the 
sample collection are presented in Appendix C. 
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The analytical results for the shallow soil samples are summarized in 
Table 2-7. Laboratory data sheets are included in Appendix F and 
Chain-of-Custody forms are presented in Appendix G. Samples were 
analyzed for at least one of the following parameters: priority pollutant 
volatile organics (EPA Method SW-846 8240), priority pollutant semi-
volatile organics (EPA Method SW-846 8270), polynuclear aromatic 
hydrocarbons (EPA Method SW-846 8100). priority pollutant metals 
(various EPA and SW-846 Methods, depending upon the parameter), 
and PCBs (EPA Method 8080). In addition, selected samples were 
analyzed for asbestos. Analjrtical parameters are only listed in Table 2-
7 if they were detected in at least one sample. 

Selected shallow soil samples (SIA, S IB . S8A, S8B, and PI5) were 
sent to Accumin Analysis, Inc. for asbestos analysis using a polarized 
microscope (EPA Method 600/M4-82-020). The analjrtical resul ts 
indicate t ha t asbestos was detected in only one of the samples 
analyzed (S8B at less than 1% chrysotile). 

The shallow soil sample analytical results indicated elevated levels of 
selected metals, particularly arsenic (SIB. S3B, S6B, and S7B); lead 
(S2B, S3B. S5B. S7A. S7B, and SSB-56); mercury (S3B. S4B. S5B, 
S6A, S6B, S7A. S7B. SSB-54, and SSB-61); and zinc (S3A, S5A, and 
S5B) in several of the shallow soil samples . Elevated levels of 
chromium (S3A, S5A, S5B, S7A. and S8A) and nickel (S3B) were also 
noted in selected shallow soil samples. 

All bu t three of the shallow thirty-eight soil samples analyzed (S3A, 
S5A. and S8A) contained detectable concentrations of one or more 
volatile organic compounds (VOCs). However, most of the 
concentrat ions of the various compounds were low. meaning they 
were detected near the quant i ta t ion limit. Toluene and 1,2-
dichloropropane were the most common VOCs detected. Seventeen 
different volatile organic compounds were detected in the thirty-eight 
shallow soil samples analyzed. 

All but nine of the shallow twenty-nine soil samples analyzed (S2A, 
S2B. S4A, S8A. PI5 , SSB-46, SSB-50, SSB-59, and SSB-60) contained 
detectable concentrations of several semi-volatile organic compounds. 
Seventeen different semi-volatile compounds were detected in the 
thirty-seven shallow soil samples analyzed. Samples SIB and SSB-47 
contained the highest concentrat ions of five of the compounds 
detected. 

Nine of the shallow twenty-nine soil samples analyzed contained 
detectable concentrations of PCBs (S3B, S4B, S5A, S5B, S7A. S7B. 
SSB-51, SSB-52. and SSB-62). specifically PCB-1254. Samples 

2-8 JM. 

<<r<>uP(n 



Tibia 2-7 

Sunrun»f y of Quantiudva Results • ShlHow Soils 

BASF Corporitlon • South Worl i i 

WyindoltB, MIchlgkn 

iiiiiiiiiii 
mmmmmmmmmmi 
to i t y r t e l t : P i r J t m a ttr;>:::::::>>o:::::::::::: 

M o l s t u n ( % ) 

P r i o r i r y P o l l u u n i M a u l s 

A iLon ic 

C a d m i u m 

C h r o m i u m 

Cc4>p« 

U a d 

Ma icu ry 

r«cke l 

Zinc 

P r i o r i t y P o l l u t a n t V o l a t i l e s 

B«n£«n« 

C w b o n Tabach to r tds 

C N o f o b a r u e r t a 

C H o i o l o r m 

1 ,1-Di (h lo ro«thane 

l ,1 -D ic^ lo roe(hw>« 

t . 2 - 0 i ( t ) k x o « t f \ a n « 

1 ,2-Dich loropropane 

E t i y b e n z e n n 

Ms t f i y t an * C h J u i d a 

T a b t ( t ) k ) r o e d ) W M 

Totuaoa 

Trans- ) ,2-DicMoroethar ta 

T f id^ lo roe ihona 

T i id i lo ro f luor o m a i h a n a 

l , t , 2 - T f i d i l a c t i r a r w 

V n v l C h k v i d e 

P r i o r i t y P o l l u t a n t 

Sam i -Vo ta tUas 

A c e n a p h l h a n a 

A n d i r a c a n a 

B«nzo(a) jH i (h racena 

B « i i o ( a ) p y i o n a 

3,4 - Banzo f luo ran lha rM 

B « u o < g ,h . i ) p« r0n* 

6 « n i o { k ) l u a a n i h « n a 

bi c( 2-Chloro i s o p op iy ) e t i a r 

Ch rysana 

D b a n z o ( a.h)an ihr a c c n o 

F l u o r a n i h o n s 

R u a e n a 

l-(ox a c h k t f o b a n z a n e 

h c k n o 0 . 2 > c d ) p y ( e n e 

l -Ma(hy1napMha>ma 

Naphtha lan • 

Phonon i f r funo 

Py iana 

P C B a 

PCB-1254 

m m ^ m i 
x t S a r i u n f c : ' 

0.1 - 4 0 

N/e 
5 0 . 170 

2 - 2 0 0 

2 - 2 0 0 

0.01 - 4.6 

1 0 . « ) 

1 0 . 3 0 0 

N/e 
N/E 

N/E 

N/E 

N/E 

N/E 

N/E 

N/E 

N/E 

mi 
U/£ 

N/E 

N/E 

N/E 

N/E 

N/E 

N/E 

N/E 

N/E 

N « 

N/E 

N/E 

N/E 

N/E 

N/E 

N/E 

N/E 

N/E 

N/E 

N/E 

N « 

N/E 

N/E 

N/E 

N/E 

N/E 

10 

sswitiiii 
;::.:.Gjfi(iirid:-:-: 

0 . 7 - 1 5 9 

I . 0 - I . S 5 

3 . 0 - 2 4 . 5 

4 . 5 - 8 2 . 5 

6 - 5 6 

0.04 - 0 SO 

2 5 - 1 6 

1 8 - 7 9 

l * E 

N/E 

N/E 

N/E 

N/E 

N iE 

N/E 

N/E 

N/E 

N/E 

N/E 

N/E 

N/E 

N 'E 

N ^ 

N 'E 

N/E 

NfE 

N ^ 

N « 

N/E 

N/E 

N/E 

N/E 

M « 

N « 

N/E 

N/E 

N/E 

N/E 

N/E 

N € 

N/E 

N/E 

N/E 

N/E 

1 

Mmm 
i i t i l l 

11.8 

N O 

21 

23 

77 

0.34 

19 

08 

N O 

N D 

N O 

N D 

N D 

N D 

N D 

NO 

N O 

N D 

N O 

0 .006 

N D 

N O 

0 .006 

N D 

N D 

N O 

N D 

0 .93 

0 .77 

0.7 

0 9 3 

N O 

N D 

1.0 

N D 

1.4 

N D 

N O 

0.37 

N D 

N D 

N D 

0.7 

2 .0 

N D 

: • : • ; • > ; . : • : • ; • : : • ; . : . ; • 
: • : : : : • : : : > . : • • . : • : 

S S S - : - : ¥ ™ ; 

msi»m 

18.0 

N O 

10 

16 

41 

0.26 

6 

2 5 

N O 

N D 

N D 

N O 

N D 

N D 

N D 

N D 

N D 

N D 

N O 

0.014 

N D 

0 .026 

0 .009 

N D 

N O 

0.53 

1.5 

2.9 

1.9 

2 9 

1.4 

N D 

N D 

3 3 

N D 

5.7 

0 .83 

N D 

N D 

N D 

N D 

3 0 

5 3 

9 0 

NO 

>;;;:;;>o;;;;:;;-;;;;; 

.:;:>:;:|:.:::'!.:.::::i: 

JSisi*:?;;;: 

6.7 

N D 

21 

17 

12 

NO 

24 

54 

N O 

N O 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N O 

N D 

N O 

N O 

0 .012 

NO 

N D 

N D 

N O 

N D 

N D 

N O 

. N D 

N O 

N D 

N D 

N D 

N D 

N D 

N D . 

N D 

N D 

N D ' 

NO 

N D 

N D 

N D 

;:::o:;;>>-:-;-;:o; 

mmmi Sssia'SSs 

4.5 

N D 

17 

31 

110 

N D 

14 

86 

N D 

N D 

N D 

N D , 

N D 

N D 

N D 

N D 

N D 

N D 

N O 

N D 

N O 

N O 

0 0 0 6 

N D 

N O 

N O 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

,;;:;;;;;;;:;:;:;:;;>;;;;, 
• m i s s i s * 

4 .6 

N D 

49 

44 

59 

NO 

2 6 

111 

N O 

N D 

N O 

N D 

NO 

N D 

N D 

N D 

N D 

N D 

N O 

N D 

N D 

N D 

N O 

N D 

N D 

N D 

N D 

NO 

0 8 

0 9 

N D 

0 .77 

N D 

0.93 

N D 

1.6 

NO 

N D 

N D 

N D 

N D 

N D 

0 8 7 

2.1 

N D 

•• ; ; . : ; ; ; : ; : ; :o;>->:. 

ii|;|:-:o::;:::;::.:|:;:; 

•SvsdasJK 

32.8 

N D 

15 

66 

164 

3.85 

206 

87 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

0.21 

N D 

N D 

O I 4 

0 .005 

N D 

N D 

N D 

N D 

N D 

0.2 

N D 

1.2 

0.7 

0 7 7 

N D 

0.78 

0.71 

1.0 

1.29 

1.8 

0.33 

N D 

N D 

N O 

N D 

0 6 3 

1.6 

2 0 

2 .36 

;:^;oN:|:;:;:|;o;; 

: : • : ; ; : : : • : • ; • : : : • ; • : ; . • 

msmi 

5 0 

NO 

20 

17 

13 

N D 

21 

39 

N D 

N D 

N D 

NO 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

NO 

0.007 

N O 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

NO 

N O 

N D 

N D 

N D 

N D 

N O 

mmm 
miiem. 

4.9 

N D 

17 

17 

83 

172.0 

10 

43 

N D 

N D 

NO 

N D 

N D 

N D 

0 .017 

0 0 0 5 

N D 

N D 

NO 

0 .006 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

0.5 

0.4 

0 57 

N D 

0.4 

N D 

0.6 

N O 

0.87 

N D 

N D 

N D 

N D 

N D 

N D 

0.77 

1.2 

0 .705 

x;x::;i;-;:;;o:::; 

;:-HS5A-;:;S; 

4.8 

N D 

25 

26 

61 

0 4 3 

18 

128 

N D 

N D 

N D 

N D 

N D 

N D 

NO 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

NO 

NO 

NO 

NO 

0 3 3 

0 6 

0 7 

N D 

N D 

3 4 

0 4 7 

N D 

0 6 3 

N D 

N D 

N D 

N D 

NO 

NO 

0 6 

0 9 7 

1.55 

;;;:;;;;;;::;:::;;;;;:;;;;;. 
:;:|:|:::;:;:;::::::-::;:;:' 
misssm 

6.0 

2 .0 

45 

55 

195 

0 .98 

19 

299 

N D 

N D 

N D 

• 0 .17 . 

N D 

N D 

N D 

0 9 2 

N D 

N O 

N D 

0 .006 

NO 

NO 

N D 

N D 

N D 

N D 

N D 

0 4 3 

0 .33 

0 4 6 

N D 

N D 

8 3 

0.57 

N D 

0 6 

N D 

N D 

N D 

N O 

N D 

0.4 

0.7 

0.97 

8.19 

:^:':S.;;>:v::^;^:^: 
: : : ; ; ; : : : ; • ; : : • : : : : ; : ; : : : : : : : • 

msii^m 

3 9 

N D 

17 

7 

27 

0 68 

7 

28 

N O 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

0 .007 

N D 

N D 

N D 

N D 

0.4 

0.47 

0 .432 

0.4 

N D 

N D 

0 .432 

N D 

0 .33 

N D 

N D 

N O 

1.0 

N D 

N D 

0.8 

0 7 3 

N D 

il/o-f;;;:-;^;':;;;;:;;;;;;:; 

;::::|;;;;:;::;::;:::::.!;!;::-; ^mSbSmf 

39 .0 

NO 

16 

17 

42 

2 6 5 

11 

41 

N D 

N D 

N D 

NO 

NO 

N D 

NO 

N D 

O 0 1 2 

N D 

N D 

0 0 2 2 

N D 

NO 

0 0 1 2 

N D 

NO 

N D 

NO 

0 5 7 

0 37 

N D 

N D 

NO 

N D 

0 7 3 

N D 

N D 

N D ' 

0 .93 

N O 

N D 

N D 

N D 

3 3 

1.1 

N D 

; ; ; ; ; ; : • : ; ; : : > : ; ; ; ; ; : ; : ; : ; : ; ; ; : 

:|:;;;i:.:.:x::::;.::;:.:;:;:: 

K S f s r A S S H : ; 

5 2 9 

N D 

24 

30 

138 

8.24 

21 

107 

N D 

NO 

N D 

N D 

N D 

N D 

NO 

0 .005 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N O 

N D 

N D 

0.37 

N D 

N D 

N D 

0.4 

NO 

0.37 

N D 

N D 

N D 

N D 

N D 

N D 

0 4 7 

0.67 

0 4 7 2 

;;;:;;;.-^;;;>;;:;-;...;;;;;; i ::i.":y-::i::.i-:;-^::-:-:.: 

misumm 

7.7 

N D 

21 

16 

101 

11.2 

4 3 

38 

N O 

N D 

N D 

N D 

N D 

NO 

N D 

0.008 

0.012 

N D 

0 0 1 5 

0 0 0 6 

N O 

N D ' 

N D 

N D 

N D 

N D 

N D 

0.6 

0.47 

0 7 7 

N D 

0 3 7 

N D 

0 6 

N D 

0 9 

• N D 

N D 

N D 

0 3 3 

NO 

N D 

1 0 

1.4 

0 6 6 3 

• ; ; ; ; ; : ; ; ; : ; ; ; ; ; : ; : ; : ; : ; : ; ; ; 

j : : ! : ; ; - ; . ; ; : : : ; : ; : : ; ; : ; : ; : ! : ; 

: : :S - :SaA : ; : ;S ; j 

7 .0 

NO 

56 

36 

51 

N D 

42 

103 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

NO 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

NO 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N O 

N D 

N D 

N D 

N D 

NO 

N O 

N D 

N D 

N D 

<':-:-::---:-:-:> :̂\̂ :̂ <: • : - : : : : : : : . ! : : ' : ' ! : : : : ' i . : ' : : - : 

''m^m:i 

2 6 

N D 

, 12 

10 

2 2 

N D 

11 

20 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

0 .008 

N D 

N D 

0 0 1 0 

N D 

N D 

0 .005 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

N D 

0 5 3 

N D 

N D 

0 3 7 

N D 

0.06J 

- S l u B a e k g r o u n i l 

. ' : C15 ' • P I 5 ' 

• ' 0 . 6 ' • 2 - 2 j -

10 2 0 

NO N O 

18 20 

9 12 

28 N D 

0.35 N D 

7 7 

46 22 

N D N D 

NO NO 

N D N D 

0.017 O 0 0 9 

ND N D 

N D N D 

N D N O 

0.030 O 0 1 1 

NO N D 

N D N D 

N D N D 

NO N O 

N D N D 

ND N O 

N D N D 

N D N D 

ND N D 

NO N O 

N D N D 

N D N D 

N D N D 

NO N D 

N D N D 

N D N D 

N D N D 

ND N D 

NO N D 

NO N D 

N O N D 

NO N D 

N D N D 

N O N D 

NO N D 

ND N D 

N D N D 

N D N D 

N D NO 

1. Concantralofis in mg^g (pa Ik ptK miDion ac^ivalani) 

2. Compoundi I t tod cnly il p(«»«ni in at kiost ono sample 

3. ND • CompaindnoipiuMini above method dolection limits 

4. SlA - Sample locaion t culkicled at o 6 ' l 2 i i i d i duptt 

5. SSB-4r«nd StB - Sample locaion I colUtciad at a 2-3 hjuldupti 

6. Background level ol elemunl£in soils, Criieiia Fo« Contaminated Soil/Svdmant Cleanup, J. Fttcliko, 1969 

7. Michigan Backgioundlevel ol elements in soils, Wosld Management Division. Michigan Oept. of Nanxal Rtisoufcus. 12/21/67. 

a. N/E - Not attaUichad 

9. N/A - Hot avaiabtu 

10. J - This reiiull is a quanitaiva esDmate. See :e»i lot clarilicabon 
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T a b l e 2-7 

S u m m a r y o t Q u a n t l u t l v e R e s u l t s • S h a l l o w S o i l s 

B A S F C o r p o f i t i o n • S o u t h W o r l i s 

W y a n d o i t a . M i c h i g a n 

1 . Concan t t abons in mg /kg ( p a d s par mi l l ion • q j j v a l e n t } 

2. C o m p o u n d s Jisted on ly it p r e s a n i i n a t least o r u samp le 

3. N D - C o m p o u n d n o t p resen t a b o v e m e t h o d de tec t ion l imits 

4. S t A - S a m p l e l o c a t o n 1 co t l ec lad at a 6-12 inch d e p t i 

5. S S B - 4 7 a n d S i B - S a m p l e l o c a l o n 1 co l lec ted B I a 2-3 ( a e l d v p h 

6. B a c k g r o u n d level o l e l e m e n t s in soi ls , C i i te i i a For C o n t a m i n a t e d S o i l / S e d m e n i C l e a n u p , J . F i tchko, 1969 

7. Mich igan B a c k g r o u n d leve l o l e l emen ts in soi ls , W a s t e M a n a g e m e n t D iv is ion , M ich igan D e p l . of Na tu ia l Resou rces , 12 /21 /67 . 

8. N/E • Not es tab l i shed 

9. N/A - Not a v a i a b t e 

10. J - T h i s r e r k j i t i s a q u a n l t a i v e es t imate . S e e l e i l l a c lar i f icat ion 

mmmmmmmmm 
^^^mMKWMm^mn^ 
WiiStiiiiiJiriuiMiii^ 

Uol i turs (%i 

Priority Pollutant Meuls 
Arsanic 
Cadmium 
Chromium 
Ccpp« 
l^ad 
Mercury 
NKkel 
2inc 

Priority Pollutant Volatliat 
Beniana 
Carbon Tetrachloride 
ChJorobaniene 
Chlorolorm 
Vl-Did^kxoeihana 
U-Oichkxoa(hena 
t,2-DichkMoethana 
1.2-Dichkxopropane 
Etiybenzene 
Methylene Chfaiiie 
Tenachloroelhana 
Toluene 
Tians-l,2-DicHoroalhena 
Ttichloroelhana 

1,l,2-Trichlo(oet)ar>a 
Vinvl ChkKide 

Priority Pollutant 
SerrJ-VolitllBa 

Acenaphthena 
Anihracena 
Ban zo( a )anihracena 
Benzo(a>pyrerte 
3.4 - Benzofluoranthene 
Benzo<g,h.i)petena 
Benzo{k)luoranlhena 
b's(2-Chlaotsoproply )et)er 
Chrysene 
Oib«nzo< a.h )an ihiacana 
Ruoranthana 
Ruorena 

hdano (1,2.3-cd)pytana 
t-Methylni^lhalen« 

2-Me(h)1nVi'»I«n« 
Naph^alena 

Pyiana 

PCBf 
PC6-1254 

liiii 
H«iipSi 
SBrolliSdi::.::: 

0.1 - 40 
N/E 

50- 170 
2 -200 
2-200 

0.01 • 4 6 
10-40 

10-300 

N/E 
M€ 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/ i 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
M/E 

N/E 
N/E 
M/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/6 
N/E 
N/E 
M/E 
N € 
N/E 
N/E 
N/E 
N/E 
NiE 

10 

:UcKI{iin':::: 

m m m 
stJiMi 
:::'GirioJLUikl:;:;:; 

0 7 - 1 5 0 
1 . 0 - l i s 
3.0-24.5 
4.5-82 5 

6 -56 
0 04 - 0 SO 

2.5- 16 
16-79 

N/E 
N/E 
N/E 
K € 
N/6 
N/E 
N/E 
N/E 
N/E 
N/E 
Wt. 
N/t 
N/E 
N/E 
N/E 
N/E 
N/E 

N/E 
N/E 
N/E 
N/E 
N/E 
N € 
N/E 
N/E 
NiE 
N/E 
N/E 
M/E 
N/E 
N/E 
U l i 
N/E 
N/E 
N/E 
N/E 

1 

mmimii 
i m m M i 

SS»-46 

16.1 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

NO 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
NO 

0 227 
ND 

0008 
3.46 
ND 
NO 
ND 

ND 
NO 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

N/A 

I!;;;:.;;;;!;;;:;:;:;:;:;:;:;:;:; 

::.:;:^:::;'^.:.:>.:.:"K 
S S W « 4 S 

14 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

0.059 
ND 

0.007 
ND 
ND 

0.057 
ND 
ND 
ND 
NO 

0.546 
0.007 
0.028 
22.1 
ND 
ND 
ND 

1.51 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

. ND 
ND 
ND 
ND 
1.98 

N/A 

oi::^>.:::>.:;;::;:.K>:::: 
:;:̂ ::::::::Sio::::::S^^^^^^ 

SS8-46MSD 

18.7 

N/A 
N/A 
M/A 
N/A 
N/A 
N/A 
N/A 
N/A 

O059 
ND 

0066 
ND 
ND 

0.052 
NO 
ND 
NO 
NO 

0172 
0074 

ND 
22.1 
ND 
ND 
ND 

1.6 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
221 

N/A 

;::|-:;;:;:;;:,::;;::;::;::: 
ix;:;:^:;:^:::::::^::;:^: 

S S B ^ 7 

17.5 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

ND 
ND 
NO 
ND 
ND 
ND 
ND 

0.255 

NO 
O.OI I 

ND 
0.012 

ND 
NO 
NO 
ND 
ND 

ND 
NO 

0.812 

0.74 

0.8 
0.509 

0 .728 

ND 
0.994 

ND 
0.982 

ND 
NO 

0.437 

2.06 

2 .55 

1.46 

2.18 

1.46 

N/A 

:|:|:;:;:|;;:.;;:;:;;;:;:J::::: 

i3&^a 

105 

N/A 
N/A 
N/A 
N/A 

6.8 J 
0.59 
N/A 
N/A 

NO 
ND 
ND 
ND 
ND 
ND 
ND 

0123 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

0424 
0.603 

ND 
0335 

ND 

N/A 

i-i-S-K̂ :.;-:-:-:.;-;.;':-: 
I:™;::::;::::::;̂ ^̂ ^̂  

ssa-48us 

11.7 

N/A 
N/A 
N/A 
N'A 

4.3 J 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

:j-;:;;;:o:;:|:|;;:;:;:;:; 

sss^e 

11.4 

N/A 
N/A 
N/A 
N/A 

335J 
NO 
N/A 
N/A 

ND 
NO 
ND 
NO 
NO 
NO 
ND 

0.064 
ND 

0019 
NO 

0 012 
NO 
ND 
ND 
ND 
ND 

ND 
ND 

0971 
0632 
0 643 
0 4 i g 
0689 

ND 
0.926 
ND 
1 81 
ND 
ND 

0 373 
ND 
ND 
ND 
1.92 
2.14 

N/A 

:|:;;|:|:;:;>:i;;>:o;j:;o:;:; 

;|;;;::;̂ :;:::;:;:;;:;;:i:;:;̂ ^̂ ^ 
iissSii)iis:i 

12.1 

M/A 
N/A 
N/A 
N/A 
N/A 
NO 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

!:i:>!^::!:!:^:oii;:!.-!^ 
SSSBiii).:::;: 

16.1 

N/A 
N/A 
N/A 

• N/A 
21.2J 

NO 
N'A 
N/A 

NO 
ND 
ND 
NO 
ND 
ND 
NO 

0215 
ND 

0.017 
NO 

0.014 
ND 
ND 
ND 
ND 
NO 

NO 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 

• ND 

N/A 

:;.;:o;;:;:;:|:;:-x:::v;o 

:;.S:.!>::::::::'-:-:-:o.:: 

SSB. i l 

13 4 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

ND 
NO 
ND 
ND 
ND 
NO 
ND 

O i l 
ND 

0014 
ND 

O.OISJ 
ND 
NO 
ND 
ND 
ND 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

2 15 

•;i;i:S:i;!:i:^:::>i::^> 
SHSsBtrt:;. 

135 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

NO 
NO 
ND 
ND 
ND 
ND 
ND 

0254 
ND 

0015 
NO 

0.014 
ND 
ND 
ND 
ND 
ND 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
MIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1.1 

.::>:;:; ::::i;o>:;:|.;>;: 

::.;.:.:::::.!::::;-|:;:;:.-;:':: 
SSB-UMS 

13 3 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N-'A 
N/A 
N/A 
N/A 
N/A 
N/A 
N'A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A ^ 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

0.894 

; j : | : | : ; . ; ; : ; : . .;;;X,:;:;;;;;:| 

J S S B f i i i M S O . ; : 

13 5 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
M/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

0966 

•:;:::::::i;;:::;:|:::;i;;;: 

SSsSiaS:: 

131 

N/A 
N/A 
N/A 
N/A 
N/A 
ND 
N/A 
N/A 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0138 
ND 
NO 
ND 

0 014 J 
ND 
ND 
ND 
ND 
ND 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
M/A 
M/A 
M/A 
N/A 
N/A 

N/A 

• : • • • : • : . i - . ' . . : . ' - : ' : . ; - - : - : - : . : . 

S:SsK5iMSS 

9.8 

N/A 
N/A 
N/A 
N/A 
N/A 
ND 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
M'A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

S;:'ssB;si:;:;;i 

293 

M/A 
N/A 
N/A 
N/A 
N/A 
106 

. N/A 
N/A 

0 01 
0.023 

ND 
0.198 

NO 
NO 
ND 

0041 
0.016 

NO 
0.368 J 
0.007 J 

ND 
0.034 
O i l 
ND 
ND 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N'A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

:o:;:>.:.:.:|:-:;:|:.:.>:': 

::;•:::::•:;:;:;:;:;;::;:;•;:;: 

JiSssa^siS:: 

12.6 

N/A 
N/A 
N/A 
N/A 
12J 
0.29 
N/A 
N/A 

O007 
NO 

O016 
ND 
ND 
ND 

0.097 
0066 

ND 
O017 

ND 
0 021 

ND 
ND 
ND 
ND 
NO 

N/A 
M/A 
M/A 
N/A 
N/A 
N'A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

ND 
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Table 2-7 
S u m m a r y o f Q u a n t l t i b v e R a s u l l t • S h a l l o w S o i l s 

B A S F C o r p o r i t l o n • S o u t h W o r k s 

W y a n d o i t o , M i c h i g a n 

^ ^ ^ 
mmmmmmmmm t in'i i! i i l i i i :PMmim>V::<?>;;: 

Moliture (%> 

Aftaric 
Cidmiuin 
Ctaomium 
Ctpptr 
L«5d 
Me/oury 
Nkkal 
Znc 

Prtority Polluttnl Vol i t t la i 
Benzans 
CattxMiTat/Achiorida 
CNwct>«ni«n« 
CHofcJofm 
l.t-CichJoroMhan* 
l.t-OichloiaMhena 
1,2-Oidikxoedian* 
l , 2 -D ich io to fMopan9 

Eliybenzena 
Maltiyltna Chlcrids 
T«tfadilofo«lh«n« 
Toluana 
Tiana-1,2-DicHo(Oolt)ana 
Ttic^ucadMna 
TrJdiloroOuoromalhana 
l,l.2-Tiiii>luaal>or,a 
Vmyt Chlorida 

Prtority Pol luuni 
Sairi-Voimioa 

Acanaphltiaria 
Anitiracena 
Banzo^a)anlhiacana 
Bcnzo(a)pycana 
3,4.Bflnzofluoranlhana 
&«nzo<g.h,i]paf8fia 
Bonzo<k)luorinlhona 
bii<2-ChfoiotK)proply)a#)ai 
C^fyaana 
Oibanzo<a.h1anttuacana 
Ftuaanltwna 
Ruciana 
Haxadikxobanzana 
Indano (l,2,3.cd)pyrana 
l-Malh^naptiDialena 
2.Ualh)<na(ih4ialana 
Nefiheialana 
Ptwnaiilhrana 
P>9ana 

PCBa 
PCB-1254 

mmmmm 
mmmitiim SSSSssrflraJBil 

01 -40 
N/E 

50-170 
2-2O0 
2-200 

Uicnigan 

iisiftlitSfflS 
;;>>>:i:firtiuntf>::: 

0 7 - I S 9 
1.0. 1.55 
3.0-24.5 
4.5-62.5 

6 56 
0 .01 . 4 6 0 .04.0 60 

10.40 
10-300 

N/E 
NIE 
N/E 
N/E 
NX 
N/E 
N/E 
N/E 
N/E 
N/E 
N/e 
N/E 
N/E 
N/E 
N/E 
M/E 
N/E 

N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
M€ 
N/E 
M€ 
N/E 
M/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 

10 

2.5- 16 
18-79 

N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
M>E 
WE 
M/E 
N/E 
M/E 
M/E 
M'E 
M/E 

N/E 
N/E 
M'E 
N/E 
N/E 
N/E 
N/E 
N/E 
M€ 
N/E 
M'E 
M/E 
N/E 
N/E 
N « 
N/E 
N/E 
N/E 
N/E 

1 

: • : • : • ; . : • ; : : ; > : . : • : • : • : ; ; ; : : ; • : ; 

i i i is i i l :::SS9^6MS:;:: 

20.7 

N/A 
N/A 
M/A 
N/A 

6.7 J 
N/A 
N/A 
N/A 

N/A 
M/A 
M/A 
N/A 
N'A 
N/A 
N/A 
N/A 
N/A 
M/A 
N/A 
N/A 
N/A 
M/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
M/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N'A 

M/A 

xoxox^i^x^:;! 
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NO 
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t. Concenfralions in mg/Vg (parts per midton acfjivalunl) 
2. C o m p o u n d s l i sMd only i l p resent in at leas t ona samp le 

3. N D - C o m p o u n d n o t p resen t above m e t h o d de tec t ion l i m i b 

4. S l A - S a m p l e l o c a i o n 1 co l lec ted a l a 6 - 1 2 inch d e p t i 

5. S S B - 4 7 a n d S i B - S a m p l e l o c a i o n I co l l ec ted at a 2-3 l ee l d e p t i 

t . B a c k g r o u n d tevel ot e l amen ts in soi ls , Cr i tur ia For C o n l a m i n a l u d S o t l S e d m e n t C lea i i up , J . F i tchko. 1969 

7. M i d u g a n B a c k g r o u n d leve l of d e m e n t s in s o l s , W o s t e M a n a g e m e n t D iv ts icn , M ich igan Dept . of Natura l R e s o u r c e s , 12/21/67. 

a. N/E - Not e s t a b i s h e d 

y. N/A - No t avaaaUn 

t o . J - Th is resul t is a q u a n i l a l i v e es t imate . S e e teitt tor c lar i f icat ion 
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SSB-51. S3B and S5B contained the highest levels of PCBs detected 
(2.15 mg/kg, 2.36 mg/kg and 8.19 mg/kg. respectively). The EPA 
cleanup recommended guideline for PCBs is 10 mg/kg. 

2.4.3 Soil Boring/Monitor Well Installation 

Following an evaluation of the data obtained during the qualitative 
screening and shallow soil sampling, a soil bor ing/moni tor well 
installation program was implemented. Thirty-seven exploratory soil 
borings were drilled at the Site, under ERM oversight, in the locations 
illustrated in Figure 2-6. Details of the investigation are presented in 
Appendix C. Geologic logs were developed for each boring and are 
included in Appendix D. 

Field screening resul t s of the soil boring samples collected are 
presented in Table 2-3. Analytical results for the exploratory boring 
soil samples, submitted for analysis are summarized in Table 2-8. 
Laboratory data sheets are included in Appendix F. Chain-of-Custody 
forms are presented in Appendix G. Analytical parameters are only 
listed in Table 2-8 if detected in at least one soil sample. 

The analytical resul ts indicate elevated levels of metals in ten soil 
samples. MW-2 (2-4 ft); MW-2 (6-7 ft); MW-3 (4-6 ft); DB-1 (2-4 ft); 
DB-2 (0-2 ft); DB-2 (3-5 ft); DB-2 (5.5-7.5 ft); DB-2 (8-10 ft); DB-3 (0-
2 ft); and DB-24 (3-5 ft). Sample MW-2 (2-4 ft) contained elevated 
concentrations of arsenic, cadmium, copper, lead, nickel, silver, and 
zinc, with the lead and zinc levels two orders of magnitude higher 
t h a n background . Sample DB-3 (0-2 ft) contained elevated 
concentrat ions of lead levels one order of magnitude higher than 
background. The other samples contained elevated levels of lead, 
mercury, and /o r zinc. 

All but four of the forty-one samples analyzed for volatiles contained 
detectable levels of at least one VOC, with 1,2-dichloroethane (1,2-
DCA) and 1,2-dichloropropane (1.2-DCP) being the most common 
VOCs detected. Most of the concentrations were low. However, seven 
samples MW-2 (2-4 ft), MW-6 (10-12 ft), DB-2 (8-10 ft), DB-2 (10.5-
12.5 ft), DB-19 (5.5-7.5 ft), DB-25 (13-15 ft), and DB-28 (12-14 ft) 
contained elevated levels of one or more of the following compounds: 
1.2-DCP. 1,2-DCA, and /o r trichloroethene (TCE). 

Ten of the twenty samples contained detectable concentrations of 
semi-volatile compounds, with samples from borings MW-2, MW-6, 
and DB-20 containing the highest concentrations detected in the soil 
analj^ed. Most of the concentrations were low, with the exception of 
those three samples. 

2-9 
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NO 
NO 
ND 
ND 
ND 

ND 

•: : :y: \ : : : - f : : :^ 

siwii;*:*; 
i M m i i i 
SiiiifiSvi 

N/A 

N/A 
ND 
ND 
ND 
5 

ND 
NO 
ND 
ND 
ND 
ND 
6 

0.012 
ND 
ND 

0012 
ND 
ND 

016 
ND 
38 
ND 
ND 
NO 

0.011 
ND 
ND 
ND 
NO 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
NO 

037 
21 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 

NO 

m m m m : ^ 
m^^vimm 
miiiiimmi 
i i ^ i ^ i r i i im 

N/A 

N/A 
4.5 
ND 
1 

17 
18 
ND 
NO 
21 
NO 
NO 
49 

0.73 
NO 
6 

9.1 
ND 
ND 
190 
NO 

2900 
ND 
ND 
ND 
ND 
ND 
ND 
1 

ND 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
63 

1800 
ND 
ND 

067 
0.76 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

NO 

:-:-xH:S;-:* 
•:'mi*ii 
i M i i i i 
xJJt'-'fi;:;: 

N/A 

N/A 

a 
06 
ND 
10 
27 
23 
ND 
19 
NO 
NO 
34 

0013 
ND 
ND 
ND 
ND 
NO 
O04 
ND 
015 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

033 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

:;.:;:..-:;Xv:;::::.: ::x.:.: 

mtimiim 
wm^>m imHi i i j^m 

N/A 

N/A 
3.2 
NO 
ND 
16 
13 
ND 
ND 
16 
ND 
ND 
36 

0.28 
ND 
NO 

0 018 
ND 
NO 

0.23 
ND 

054 
0 055 

ND 
ND 

0.009 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
5.8 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
N O T E S : 

. CoTKentrat ions in mg /kg (partk pe i miUion ac f j i va len i ) 

. C o m p o u n d s hsted only i l p resen t in at least orte samp le 

N O - C o m p o u n d n o t p resen t a b o v e m e t h o d du ioc t i on l imits 

. B a c k g r o u n d level o l e lements in sc«ls. Cr i ter ia Fo( C o n t a m i n a t e d S o i l ' 

S e d i m e n t C leanup . -J . F i tchko. \ 9 & 9 

5. M ich igan B a d \ g f O u n d levud o t a lements in sods. W a s t e M a n a g e m e n t Div 

M ich igan Depa r tmen t ol Natura l R«&ources , 12 /21 /87 . 

6 . N'E - Not es tab l i shed 

7. N ' A - Not ava i lab le 

8. This rusu l l is a quant i ta t ive es i i tna le . S e e IUA I lo i dar i f rcat ton 

' } . It - Data for semi -vo la t i lus appears on qual i ta t ive da ta l a U e 2-6 
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i b l a 2-B 

S u m m a r y o t O u i n j A n a l y t i c a l R e s u l t s • S o i l B o r i n g s 

B A S F C o r p o r a t i o n • S o u t h W o r t i a 

W y a n d o t t A , M i c h i g a n 

mmsmimmmimimmi 
mmmimmmmrnma 
mmmmmm^mii: Anatyttiat:P«riHihartr:v::::::>^^^^^^^^ 

mrnmmn 
mmmmi 
mmmM 
mmmmi 

HSSSJWS 
s; «(:*<*S:S 
HSi^SirPS 
JSSjriiiiii:™: 

Molalura|«) 

Priority PollulanI klelala 
kon(%) 
A/sanic 
Barylium 
Cadmium 
CIvomium 
Coppai 
laad 
Mafojry 
Nickal 
Sdarium 
Silvai 
Zinc 

Prtority PollulanI Voladlaa 
Banzana 
Carbontatrachloride 
CMo#ct>«n2ana 
Chlotdoim 
l,|.[)ichkxoalhana 
l.t-Oichtoroattiana 

l,2-Didilafglhana (total) 
1.2.0ichlorcf40pana 
E^yfcanzanna 
MatiylanaChlaida 
Tatradilofoathana 
TcJuana 
Trana-t .2.0icNof oettiana 
l.t. l .Ti ichlaoatiana 
1.t.2-1iictilcroatiana 
Tridilofoadiana 
Triffilorofluofomelhana 
Vin)4 Cnloiide 

Priority Pollutani 
Soiri-VoHUIaa 

Acanap^Oiana 
Anthracana 
Banzo<a)anltuacana 
Banzotajpy/ana 
3,4.Bentofluaranthana 
Baniofj.h.ilparylana 
Banzo<k}luaantt>ana 
tic<20ilc(oatiyl)alhBr 
bit<2.Chloroiaoproply)atiar 
Chrytana 
abanzo{a.h)aniyracat>a 
l,2-0ichlo(ob«nzana 
Di.n-butytphtfialate 
Ruoranlhana 
Fluor ana 
Haxachkxotianzana 
bdano (1,2,3H:d)py[ena 
1-Mal>iylnaptilt>alena 
2.Mal>iylnaplllhalena 
NaphltuUana 
P h f t a n l l i t a n o 

Py rana 

P C B a 

P C B . 1 2 5 4 

N/E 
0.1 40 

N/E 
N/E 

50-170 
2-200 
2-200 

0.01 • 4.6 
10-40 

N/E 
N/E 

10-300 

N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
M'E 
N/E 
N/E 
M/E 
N € 
N/E 
N/E 

N/E 
N/E 
N/E 
M'E 
M'E 
N/S 
N/E 
N/E 
N/E 
N/E 
N/E 
M/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
M€ . 
N/E 

10 

N/E 
0.7. 159 

N/E 
1.0- 1 55 
3 0-24.5 
4 . 5 - S i s 

6 -56 
0.04 • OSO 

2.5. 16 
N/E 
N/E 

18-79 

N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
M/E 
N/E 
N/E 
N/E 
N/E • 
N/E 
N/E 

N/E 
N/E 
M€ 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
N/E 
M'E 
N/E 
N/E 
N/E 
M/E 
N/E 
N « 
N'E 
M/E 
N/E 
N « 
M'E 

1 

• : 'Xv : ' ; . : - ; ' ; v •:•:•:•;•: 
:x-:-:y>y;±-::-:-::-

iiBi SHsiitinss 
• 

N/A 

5.4 
N/A 
N/A 
N/A 
N/A 
N/A 

607 .3 

ND 
N/A 
N/A 
N/A 
N/A 

NO 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
MD 
4.4 
ND 
ND 

« 
t 

< 
• t 

» 
$ a 

» 
» t 
i 

» 
* t 
t 
I 

« 
* t 

» n 

3.32 

mmmm 
•mmmz 
IMi miii- ism 

M'A 

3.5 
N/A 
N/A 
N/A 
M/A 
N/A 
30.5 
NO 
N/A 
N/A 
N/A 
N/A 

ND 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
OS 
NO 

.030 
ND 
ND 

ND 

iiipoBH-Sfi;:; 
• m s F i 

N/A 

3.2 
N/A 
N/A 
N/A 
N/A 
N/A 
265 
ND 
N/A 
N/A 
N/A 
N/A 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
0.1 
ND 
ND 

ND 

x:::::::;>V>x:::>:>: 

mmm ma&imi 
1 > 1 4 H 

N/A 

28 
N/A 
N/A 
N/A 
N/A 
N/A 
19.1 
ND 
N/A 
N/A 
N/A 
N/A 

ND 
ND 
ND 
ND 
NO-
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
ND 

ND 

•tfK»m:v»xv: 

iiummmm 
mimmm 

1 4 1 5 F l 

N/A 

3.6 
N/A 
N/A 
N/A 
N/A 
N/A 
2 0 9 

ND 
N/A 
N/A 
N/A 
N/A 

NO 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
ND 

0.02 

ND 
ND 

NU 

mmimm 
immmmiî  
mmim. 6.2 Ft 

N/A 

39 
N/A 
N/A 
N/A 
N/A 
N/A 

279.1 
ND 
N/A 
N/A 
N/A 

. N/A 

ND 
ND 
ND 
ND 
NO 
NO 
ND 
04 . 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
2.7 
ND 
ND 

ND 

iym:vi:;mm 
mimmmm 
iSSiBftiSssSi 
mai^s'fmm 

. N/A 

5 2 
N/A 
N/A 
N/A 
N/A 
N/A 

377.4 

NO 
N/A 

• N/A 

N/A 
N/A 

ND 
ND 
NO 
ND 
NO 
ND 
NO 
0.8 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
3 5 

NO 
NO 

a 
i 
t 
a 
a 
a 
a 
a 
0 

a 
a 
a 
a 
a 
a 
u 
9 

a 

a 
a 

« 

NO 

mm^mmi 
mmmmm 
mmmm itM/VFtiiJHS 

N/A 

34 
N/A 
N/A 
N/A 
N/A 
N/A 

5693 
NO 
N/A 
M'A 
N/A 
N'A 

NO 
NO 
ND 
NO 
ND 
NO 
ND 
0 2 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
1.5 
ND 
ND 

ND 

mmiii 

'smm 
i t i o ;F i - : : f 

N/A 

3.2 
N/A 
N/A 
N/A 
N/A 
N/A 

2 0 0 1 

ND 
N/A 
N/A 
N/A 
N/A 

ND 
ND 
ND 
ND 
NO 
0.2 
NO 

399 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

200.4 

ND 
ND 

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

ND 

m i i m m m 
mii-mmm:-
mmc^im. 
:;::l6;iS;i2;iS:Fi::;: 

N/A 

29 
N/A 
N/A 
N/A 
N/A 
N/A 
21.9 

NO 
N/A 
N/A 
N/A 
N/A 

ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 

216 2 

ND 
7366 1 

ND 
ND 

» a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
0 

a 
a 
a 
a 
a 
a 
a 
a 

215 

immmi 
mmmam 
Wimm. Wiiiiiifim 

N/A 

323 
N/A 
N/A 
N/A 
N/A 
N/A 

1416 .9 

ND 
N/A 
N/A 
N/A 
N/A 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
01 
ND 
ND 

a 
a 
a 

a 

NO 

:;:;.:::: \,::.\̂ :: 
imimma 
•Umimii 
fSWofiS 

N/A 

2.8 
N/A 
N/A 
N/A 
N/A 
M'A 
142 
ND 
N/A 
N/A 
N/A 
N/A 

ND 
NO 
ND 
NO 
ND 
ND 
ND 
1.S 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
07 
ND 
ND 

a 
a 
a 
a 
a 
a 

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

» 

ND 

:•;•;• : . : . : v " . : ' - ' o : - . - ; . . : : 

:iimmm-i-i 
mmsB^m 
m^iiOyim-

N/A 

3 0 
N/A 
N/A 
N/A 
N/A 
N/A 
22.7 

ND 
N/A 
N/A 
N/A 
N/A 

ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
HO 

a 
a 
t 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 

NO 
N O T E S : 

1. C o n c e n t i a l o n s in m g / k g (par ts pe t mi l t icn ecf j iva len i ) . 

2. C o m p o u n d s hsted only if p resen t m a l least one s a m p l e 

3. N D - C o m p o u n d n o t p resen t above m e t h o d de tec t ion l imits 

4. B a c k g r o u n d level of e lements in soi ls , C i i t o i i a For C o n l o m i n a t e d Soi l / 

Sedkmeni C l e a n u p , J . F i lchho, 1989 

5. M ich igan B a d t g r o u n d level of e l emen ts in soi ls , W a s t e M a n a g e m e n t Diw 

M ich igan Depa r tmen t ol N.-itural R e s o u r c e s , 12 /21 /67 . 

6. r<J/E - No t es tab l i shed 

7. N/A - Not ava i lab le 

a. This resutt is a quoni/batrve es t imate . S e e t e x t / o r da r r / i caoon . 

9. tf - Data lor s e m i - v d a b l e s a p p e a r s on qual i ta t ive data tab le 2-6 
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'able 3-0 
Sunvniry ol Quai.' t Analytical Result* • Soil Boringa 

BASF Coipo/aiion - South Work* 
WyanciottA, Mk:hl0an 

NOTES: 
1. CoTKentiaions in mg/kg (parts per milion eqjivalent) 
2. Compounds hsted only i l present in at least or>e sample 
X ND • Compound not present above method detection limits 
4. Background level of elements in sols, Criteria For Contaminated Soil/ 

Sediment Cleanup, J. Fitchko, 1969 

5. Michigan Background level of elements in soils. Waste Management Oiv., 
Michigan Department ot Natural Resources, 12/21/87. 

6. N/E - Not established 
7. N/A - Not availaole 
8. This result is a cfjonbtadva estimate. Se» t«*l tor daiilication. 
9. V • Data la semi-volatiles appear son qualiiabve data latsle 2-6 

ifimmmimmmmmmm 
mmmmmmmmmmmi 
mmimmmmimmmmm 
i l i i i i m a i i P m i m ^ 7 — 

ssttasi-
Wimm 
m m m 
SorouiaSi 

•mimmfm * 
S4S?W;««;;H;S; 

iSSiSijigisi 
amisiiaiiim 

HolaiurelX) 1 

Priority Pollutant Helala 
k o n ( * ) 
Araarac 
Baryliun 
Cadmium 
Ctvomium 
Coppai 
U a d . 
Merouiy 
HAat 
Salanium 
Sivar 
Zinc 

Priority Pollutant Voladloa 
Banzana 
Cail>or)tatiBchkxida 
CMQrot»anzarM 
CMordorm 
l.t-Oiciiloioaftiana 
l.t-Oidiloroalhana 
1,2.Didiloroaltiana 
1,2-Dichloralhana (total) 
t,2-0ichlor0fropane 
EtiyttMnzanna 
khtiylanaChlaida 
Tatradiloroalharw 
Toluana 
Trana-1,2-Dictitoroaltiana 
l.t.l-Tfidiloroatiana 
1,t,2-Tiictilooatiana 
Tiidiloroettwna 
TridilOfofluoromalhana 
Vn|< Clilorida 

Priority PollulanI 
SaiTi-VolaUlaa 

Acanaphdiana 
AnHiiacana 
Bflnzo{a)antfvacena 
Boizo(a)pyiana 
3,4.BanzoAuo(Bnttiana 
Banzo(g.h,i)p«iytana 
6anzo(k)luaanff>ana 
l>a(2-Clilaoatiyl)alhar 
tas(2-Ctlloror£opaply)atlar 
CIvysana 
Oit>anzo(a.ti)anlhfacana 
l,2-0i(iilarDbenzana 
O-n-butylphtfialata 
Rucranltiana 
Fluor ana 
HaJiachbroOanzana 
kidano (1,2.3.cd)pyiena 
IMwhytnaphtulana 
2.|^adiylnophlt>alana 
Naphtialana 
Ptiananltvana 
Pyiana 

PCBa 
PCfl.1254 

N/E 
0.1 40 

N/E 
N « 

50-170 
2-200 
2-200 

0.01 - 4 6 

10-40 
N/E 
M « 

10-300 

N/E 
N/E 
N/E 
N/E 
N/E 
M« 
N/E 
N/E 
N/E 
N/E 

u/e 
M€ 
M t 
N/E 
N/E 
M/E 
N/ i 
N/E 
N « 

N/E 
M€ 

we 
N/i 
M/E 
M/E 
N/E 
N/E 
N/E 
N/E 
H/E 
fVt 
U/£ 
N/E 
N/E 
N/e 
N/E 
M/E 
M/E 
N « 
N/E 
N/E 

10 

N/E 
07 . 15.9 

N/E 
1.0-I.5S 
3.0-24.5 
4.5. 82 5 

6 - 5 6 
0.04 - 0.50 

2.S-16 
M€ 
M/E 

18-79 

M/E 
N/E 
M'E 
M/E 
N/E . 
N/E 
N/E 
N/E 
N/E 
N/E 
N « 
N/E 
N/E 
M/E 
N/E 
M€ 
N/E • 
N/E 
M/E 

N'E 
N/E 
N/E 
N/E 
M/E 
N/E 
N « 
N/E 
N/E 
N/E 
M'E 
N/E 
N/E 
M/E 
M/E 
N'E 
N/E 
N/E 
M'E 
N/E 
N/E 
N/E 

1 

;-S^.:;:f^;:^:S 
;:;Xv:v;;:v::: 

WoM Sliit:Fi;S 

N/A 

ND 
M/A 
N/A 
N/A 
liTA 
N/A 
NO 
ND 
N/A 
N/A 
M'A 
N/A 

ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
NO 

NO 

i jJjjSjSjjBKjS^ 
iJSSSSiSSSM::: 

amovAmm 
1 6 M 2 S F 1 

N/A 

2.9 
N/A 
M/A 
N/A 
N/A 
N/A 
10.2 
ND 
N/A 
N/A 
M'A 
N/A 

NO 
ND 
ND 
NO 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
03 
NO 
NO 

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
0 
a 
a 
a 
a 
a 
a 

NO 

mmmm-:;;;:o:o:x:;:vx: 

:;ciS/i?::|H;-
i i i i i i im 

N/A 

2.9 
N/A 
N/A 
M'A 
N/A 
N/A 
12 8 
NO 
N/A 
N/A 
M/A 
N/A 

NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
2.3 
NO 
0.3 
NO 
NO 

ND 

:mimim 
SSHiiSiiSS 

mamm 
l V 7 . i F l 

15 

N/A 
M/A 
M'A 
M/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

ND 
NO 
ND 

0.988 
ND 
ND 
NO 
NO 
20 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

NO 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
ND 

M/A 

mmmmmi 
mamma 
mi«Mm 
mcAFimii 

14.4 

N'A 
N'A 
N/A 
N/A 
M/A 
N/A 
53J 
0.81 
N/A 
N/A 
N/A 
M'A 

ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
1.99 
NO 

0.008 
ND 

0.007 
ND 
ND 
NO 
NO 
NO 
NO 

NO 
ND 

0.818 
0.619 
0.666 
0.456 
0596 

ND 
ND 

0.783 
ND 
ND 
NO 
1.29 
ND 
NO 

0.432 
NO 
NO 
NO 

0.479 
t.1 

N'A 

mmmif 
• : • : • : • : • ; • ; : • : • ; • : • : • : • : • : • : 

m^mm SfriolPtSS 

22.4 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
M'A 
N/A 

ND 
NO 
ND 
ND 
ND 
ND 

0013 
NO 

0.069 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
M'A 
M'A 
N/A 
N/A 
N/A 
N/A 
N/A 

ND 

rnmmmi 
amimmai 
Wimmm S.5 .7 . jn 

34.8 

N/A 
M/A 
N/A 
M/A 
M/A 
N/A 

8.3 J 
ND 
N/A 
N/A 
M/A 
N/A 

MD 
ND 
ND 
ND 
ND 
ND 

0.032 
ND 

0.135 
NO 
NO 

0009 
ND 

.NO 
ND 
ND 
ND 
ND 
ND 

NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 

0.46 
NO 
NO 
ND 

0.705 
0.797 
0.353 
0491 
0 353 

ND 

>i;;i:-:;;;:;:;:;:. 

i i ima 
i.'ttio'Ft 

18 1 

N/A 
M/A 
N/A 
M'A 
M/A 
N/A 
N/A 
ND 
N/A 
N/A 
N/A 
N/A 

ND 
ND 
NO 
NO 
ND 
ND 
NO 
ND 

O011 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
M/A 
N/A 
N/A 
N/A 
N/A 
N/A 
M'A 
M/A 
N/A 
N/A 
N/A 
M/A 
M/A 

M/A 

:;SH::;S;::HS::;;.;;S:; 
::^::-::>:::;::o:;:::::;:;|::;x:^ 

liilitSSzVi:; 
mmmî yfxiii 

224 

M'A 
M/A 
N/A 
N/A 
N/A 
N/A 
N/A 
11.7 
N/A 
N/A 
N/A 
N/A 

ND 
NO 
ND 

0.052 
NO 
ND 

0 076 
ND 

0516 
ND 

0.041 
NO 

0.009 
ND 
ND 
ND 
ND 
NO 
ND 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

.;:;:i:;y;.:x:!;.::;:j: 
•SS-'OBtii': 
iS i i ; i5 : i=» 

15.4 

M'A 
N/A 
N/A 
M'A 
M/A 
N/A 

8.2 J 
ND 
N/A 
N/A 
WA 
N/A 

ND 
ND 
3.76 

0.827 
ND 
ND 
75.6 
ND 
898 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

N/A 
N/A 
N/A 
N/A 
M'A 
N/A 
M'A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

ND 

iSmH- f f iS iK™ 
ivi':.:.:':':.;.:.;.;-:."-:':.:.:.;-; 
•siisfpSJeOS.: 
SSiJjiirs'FrS: 

1S.5 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

NO 
NO 
ND 
ND 
ND 
ND 

0.006 
ND 

0 051 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 

ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
ND 
NO 

N/A 

ammiiiw 
mimiimm 
Waiaiiim-
*i:1>rii-R-:i: 

135 

N/A 
M/A 
N/A 
M/A 
N/A 
N/A 

7 1J 
ND 
N/A 
N/A 
N/A 
N/A 

0008 
ND 
NO 

0 021 
ND 
ND 

0.208 
ND 

0497 
ND 

0 02 
NO 

0.024 
ND 
ND 
ND 
NO 
ND 
NO 

ND 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

NO 

imm^m: 

moeiWi 
mnu'K 

121 

N/A 
M/A 
N/A 
M'A 
N/A 
N/A 
5 1 J 
ND 
N/A 
N/A 
N'A 
N/A 

ND 
0071 

ND 
922 

0.W9 
NO 

205 
NO 
11.4 
ND 

2.96 
182 
ND 
ND 
ND 

3.98 
0114 

ND 
ND 

NO 
NO 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

0512 
NO 
NO 

ND 

:;>;;:;:|;;:::;:;:::|>:;ii:;:;: 

imoeii^il 
H;:::;i*i;MK 

19.9 

N/A 
N'A 
N/A 
N/A 
N/A 
N/A 
N/A 
ND 
N/A 
N/A 
N/A 
N/A 

ND 
NO 

0012 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

0006 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
ND 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

:;M...:.;.::.:::.v.;:y:::; 

!;:i:i:;:;;.:::|!::;:;>::i::i:::;-. 
s i i o s p s i J t / S S ; 
iJ i i i i^ i is lFiJ 

13 7 

N/A 
N/A 
N/A 
M/A 
N/A 
N/A 
N/A 
0.97 
N/A 
N/A 
N/A 
N'A 

NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 

ND 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
NO 
ND 

0.417 
0.545 

NO 
0.533 
0417 

NO 
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Figure 2-6 
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Sample Location Maps 
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PCBs, specifically PCB-1254, were presen t above the method 
detection limits in two of the exploratory boring soil samples: DB-1 (2-
4 ft) at 3.32 mg/kg and DB-2 (10.5-12.5) at 2.15 mg/kg. Both are 
below the EPA cleanup recommended guideline for PCBs of 10 mg/kg. 

2.4.4 Ground Water Sampling 

Following monitor well installation and development, the new monitor 
wells were allowed to equilibrate for a period of approximately one 
week. Ground water samples were then obtained from each new well 
according to standard protocols described in Appendix C. Table 2-10 
summarizes the depth to ground water measurements. 

The analytical results indicate tha t general water quality parameters 
and metals are within acceptable water quality parameters (Table 2-9). 
No PCBs were detected above the method detection limit in the 
samples analyzed. 

Volatile organic compounds were detected in MW-2, MW-4, MW-6 and 
MW-7. Specifically, the volatiles can be subdivided into two main 
categories: chlor inated e thane compounds ( te t rachloroethene, 
trichloroethene, 1,2-dichloroethene, 1,1-dichloroethene, and vinyl 
chloride) a n d p e t r o l e u m h y d r o c a r b o n s (benzene, t o luene , 
ethylbenzene and xylenes - BTEX). BTEX concentrat ions were 
detected in only MW-6 and MW-7, located in the old petroleum 
distillation area. The chlorinated ethene constituents were detected 
in MW-2, MW-4, MW-6 and MW-7. In addition to the volatile organic 
compounds detected, low level concentrations of semi-volatile organic 
compounds were also detected in MW-4, MW-5, MW-6, and MW-7. 

2.5 Monitor Point Abandonment 

At the request of BASF, eighteen damaged on-site monitor points were 
abandoned. Summary of abandoned monitor point construction data 
are presented in Table 2-11. Leaving the damaged wells in place 
would have created the potential for preferential migration of surface 
fluids to the subsurface. The approximate former locations of the 
abandoned wells are i l lustrated in Figure 2-7. The wells were 
abandoned using s tandard procedures described in Appendix C. 
During abandonment a t monitor point P-25 elevated OVA readings 
were identified. A grab sample of the soil was submitted for laboratory 
analysis (samiple BWA-25). 

2-10 ~ 



Table 2-9 
Summary Of Quant i tat ive Analyt ical Resul ts - Ground Water Sampl ing 

BASF Corporat ion - South Worl<s 
WyaniJotte, Michigan 

• i ; ; : ^ ; : ; : ^ ! ; : i ' i^x- l- i i ! ; : ; ! : : : ! / : •;:i^^^ 

W S M M M S K ^ U M S 
Inorganics 

Antimony 
Arsenic 
Beryllium 
Calcium 
Chromium 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
.Zinc 

Priority Pollutant Volatiles 
Benzene 
Chlorobenzene 
Chloroform 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
trans-1,2-Dichloroethylene 
1,2-Dichloropropane 
Ethylbenzene 
Methylene chloride 
Tetrachloroethylene 
Toluene 
Trichloroethylene 
Vinyl chloride 

Priority Pollutant Semi-Volatil 
Acenaphthene 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
p-Chloro-m-cresol 
2-Chlorophenol 
o-Dichlorobenzene 
p-Dichlorobenzene 
p-Nitrophenol 
N-Nitrosodi-n-propylamine 
Pentachlorophenol 
Phenol 
Pyrene 
1,2,4-Trichloroben2ene 

PCBs 
None Detected 

;SSS;;S;JS;SJ;::SS;S 

iliiiilii 
N/A 
0.05 
N/A 
N/A 
0.05 
1.3 
0.3 
0.05 
N/A 
0.3 

0.002 
P 

N/A 
0.01 
N/A 

5 

0.005 
0.1 
0.1 
P 

0.005 
0.007 

P 
P 
P 
P 
P 
P 

0.005 
0.002 

es 
N/A 
N/A 
N/A 
N/A 
N/A 

0.075 
P 

N/A 
N/A 
N/A 
P 

N/A 
0.009 

iiiiiiiiiiii 
ND (0.2) 

ND(O.OI) 
0.007 
812 
0.42 
0.53 
63.8 
0.4 
152 
2.40 

0.001 
0.79 
5.2 

0.009 
66.5 
1.90 

ND (0,005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND(O.OI) 

ND(O.OI) 
ND(O.OI) 
ND(0.01) 
ND(O.OI) 
ND(O.OI) 
ND(O.OI) 
ND(O.OI) 
ND(0.01) 
ND(0.01) 
ND (0.05) 
ND(O.OI) 
ND(O.OI) 
ND(O.OI) 

ammamimsmm 

iiiiiiii: 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 

0.009 
0.14 

0.017 
ND (0.005) 
ND (0.005) 

0.013 
ND (0.005) 

2.5 
2 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

mm&mmmfm 

iiiiiiii 
ND (0.2) 

ND(O.OI) 
ND (0.005) 

133 
0.18 
0.10 
18.9 

ND(O.I) 
10.9 
0.68 

ND (0.0005) 
0.23 
8.3 

0.008 
1180 
0.41 

ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 

' ND(O.OI) 

ND(O.OI) 
ND(0.01) 
ND (O.Ot) 
ND(O.OI) 
ND(0.01) 
ND(O.OI) 
ND(O.OI) 
ND(O.OI) 
ND(O.OI) 
ND (0.05) 
ND(O.OI) 
ND(O.OI) 
ND(O.OI) 

iimmmmm 
i i i i i i i i i i ; 

ND (0.2) 
ND(O.OI) 

ND (0.005) 
NA 

0.16 
0.09 
NA 

ND(O.I) 
NA 
NA 

•ND (0.005) 
0.22 
NA 

ND (0.005) 
NA 

0.41 

ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND(O.OI) 

ND(O.OI) 
ND(O.OI) 

0.022 
ND(O.OI) 
ND(O.OI) 
ND(O.OI) 
ND(O.OI) 
ND(O.OI) 
ND(O.OI) 
ND (0.05) 
ND(0.01) 
ND(O.OI) 
ND(0.01) 

liilsiiiiiii 
iiiiMwifii 

ND (0.2) 
0.216 

ND (0.005) 
127.0 
0.20 

ND (0.05) 
11.0 

ND(0.1) 
12.5 
0.38 

0.0032 
0.28 
6.4 

0.009 
10200 
0.07 

ND (0.005) 
ND (0.005) 

0.029 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 

0.052 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND(O.OI) 

ND (0.02) 
ND (0.02) 
ND (0.02) 

0.011 
ND (0.02) 
ND (0.02) 
ND (0.02) 
ND (0.02) 
ND (0.02) 
ND(O.I) 

0.067 
ND (0.02) 
ND (0.02) 

j : ; :•:::•::.;:; :^:::- .;::>;; - j : - : j y i: j : :> :|V 

liiiwiiii 
ND (0.2) 

0.073 
ND (0.005) 

207 
0.05 

ND (0.05) 
10.0 

ND(O.I) 
6.0 

0.44 
0.236 

ND (0.05) 
50.2 

ND (0.005) 
1340 
1.50 

ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND(O.OI) 

ND(O.OI) 
ND(O.OI) 
ND(O.OI) 
ND(O.OI) 
ND(O.OI) 
ND(0.01) 
ND(O.OI) 
ND(O.OI) 
ND(O.OI) 
ND (0.05) 

0.01 
ND(O.OI) 
ND(O.OI) 

NOTES: 

1. Concentrations in mg/l (parts per million equivalent). 

2. Compounds listed only if present in at least one sample. 

3. ND {#) - Compound not present above method 

detection limits, given in parentheses. 

4. N/A - Not available 

5. NA - Not analyzed 

6. U.S. EPA Drinking Water Regulations (Spring 1989) National Primary 

Drinking Water Standards Maximum Contaminate Level (MCL). 

7. P - Values proposed but not promulgated. 

8. B - Duplicate 

9. WW-1 - Water used lor site decontamination of equipment. 
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Table 2-9 
Summary Of Quanti tat ive Analyt ica l Results - Ground Water Sampl ing 

^ BASF Corporat ion - South Worl<s 
Wyandot te , Michigan 

iiiiiliiiiiliiiiiiiii 
inorganics 

Antimony 
Arsenic 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Zinc 

Priority Pollutant Volatiles 
Benzene 
Chlorobenzene 
Chloroform 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
trans-1,2-Dichloroethyl6ne 
1,2-Dichloropropane 
Ethylbenzene 
Methylene chloride 
Tetrachloroethylene 
Toluene 
Trichloroethylene 
Vinyl chloride 

Priority Pollutant Seml-Volatll 
Acenaphthene 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
p-Chloro-m-cresol 
2-Chlorophenol 
o-Dichlorobenzene 
p-Dichlorobenzene 
p-Nitrophenol 
N-Nitrosodi-n-propylamine 
Pentachlorophenol 
Phenol 
Pyrene 
1,2,4-Trichloroben2ene 

PCBs 
None Detected 

iiiiiiMiiiiii 
N/A 
0.05 
N/A 
N/A 
0.05 
1.3 
0.3 
0.05 
N/A 
0.3 

0.002 
P 

N/A 
0.01 
N/A 
5 

0.005 
0.1 
0.1 
P 

0.005 
0.007 

P 
P 
P 
P 
P 
P 

0.005 
0.002 

es t 
N/A 
N/A 
N/A 
N/A 
N/A 

0.075 
P 

N/A 
N/A 
N/A 
P 

N/A 
0.009 

lilililliiiiii 
ND (0.2) 

0.064 
ND (0.005) 

814 
0.06 
0.05 
102 
0.2 

44.9 
3.41 

0.0012 
0.05 
17.2 

ND (0.005) 
198 
0.88 

0.42 
0.28 
0.97 
0.08 
2.1 

ND (0.05) 
ND (0.05) 

110 
ND (0.05) 

0.092 
ND(0.05) 

0.067 
ND (0.05) 
ND (0.1) 

ND (0.02) 
2.3 
160 

ND (0.02) 
ND (0.02) 

0.043 
0.057 

ND (0.02) 
ND (0.02) 
ND(O.I) 

ND (0.02) 
ND (0.02) 
ND (0.02) 

1111111111111 
ND (0.2) 

0.035 
ND (0.005) 

797 
0.14 
0.24 
45.2 
0.4 

57.8 
1.22 

0.0024 
0.24 
18.8 

ND (0.005) 
169 
2.70 

0.047 
ND (0.005) 

0.008 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 

0.014 
0.028 

ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.01) 

ND (0.02) 
0.21 
0.58 

0.029 
ND (0.02) 
ND (0.02) 
ND (0.02) 
ND (0.02) 
ND (0.02) 
ND(O.I) 

ND (0.02) 
0.023 

ND (0.02) 

WSM&BS 

N/A 
0.05 
N/A 
N/A 
0.05 
1.3 
0.3 
0.05 
N/A 
0.3 

0.002 
P 

N/A 
0.01 
N/A 
5 

0.005 
0.1 
0.1 
P 

0.005 
0.007 

P 
P 
P 
P 
P 
P 

0.005 
0.002 

N/A 
N/A 
N/A 
N/A 
N/A 

0.075 
P 

N/A 
. N/A 

N/A 
P 

N/A 
0.009 

PiilllSillii 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND(O.OI) 
ND (0.005) 
ND (0.005) 
ND (0.005) 
ND(O.OI) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NOTES: 

1. Concentrations in mg/i (parts per million equivalent). 

2. Compounds listed only if present in at least one sample. 

3. ND (#) - Compound not present above method 

detection limits, given in parentheses. 

4. N/A - Not available 

5. NA - Not analyzed 

6. U.S. EPA Drinking Water Regulations (Spring 1989) 

National Primary Drinking Water Standards 

Maximum Contaminate Level ((wlCL). 

7. P - Values proposed but not promulgated. 

8. B - Duplicate 

9. WW-1 - Water used for site decontamination of 

equipment. 
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Table 2-10 
Ground Water Measurements 

November-89 
BASF Corporation - South Works 

Wyandotte, Michigan 

IIIIIIIIIIIIIB^^^^ 
i i i i i i i l l i i i i i i i i i : : 

MW-1 
MW-2 
MW-3 
MW-4 
MW-5 
MW-6 
MW-7 

.-Depth tc Water:;::.-. 
•.•(iti feet befew TOO) 

7.27 
6.23 
7.71 
11.31 
4.38 
5.05 
4.33 

TOC - Top of Casing 
Measurements collected on 30 November 1989. 

Page 1 of 1 



Table 2-11 
Summary of Abandoned Monitor 

Point Construction Data 
BASF Corporation - South Works 

Wyandotte, Michigan 

;:ili;lliilllliilliK^^^^^^^^ 
IlientililitisiilliB^^^^^ 

P-2 
P-3 
P-5 
P-6 
P-7 

P-13 
P-14 
P-15 
P-16 
P-18 
P-21 
P-23 
P-25 
P-26 
P-27 

DNR-19 

UN-1 
UN-2 

::s:S;K;;;;;S;:;;;;;;i;:;;;;;;:;:s^^ 

liiiiB^ 
9 
8 
9 
9 
7 
10 
14 
9 
9 
14 
8 
10 
25 
23 
12 

5 

18 
18 

lillllll&Maiteriats of v-:.-
l i i i i i i i '^onistmctioh.;' 

SCH 40 PVC 
SCH 40 PVC 
SCH 40 PVC 
SCH 40 PVC 
SCH 40 PVC 
SCH 40 PVC 
SCH 40 PVC 
SCH 40 PVC 
SCH 40 PVC 
SCH 40 PVC 
SCH 40 PVC 
SCH 40 PVC 
SCH 40 PVC 
SCH 40 PVC 
SCH 40 PVC 

GALV. & SS 

SCH 40 PVC 
SCH 40 PVC 

NOTES: 
1. "P" - monitor point installed by S.S. Papadopulos & Associates, Inc. 
2. "DNR" - monitor point installed by the MDNR 
3. "UN" - monitor point of unknown origin 
4. "SCH 40 PVC" - polyvinyl chloride well screen and casing 
5. "GALV & SS" - galvanized steel riser and stainless steel screen 
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SECTION 3 
RISK ASSESSMENT 

3,1 Approach 

EPA has proposed guidelines for the preparation of Risk Assessments 
[RAs) in several documents including the Endangerment Assessment 
Handbook (EPA, 1985), Superfund Public Health Evaluation Manual -
SPHEM (EPA, 1986a), Superfund Exposure Assessment Manual (EPA, 
1988a), Toxicology Handbook (EPA 1986b), Exposure Fac tors 
Handbook (EPA, 1989a), and Risk Assessment Guidance for 
Superfund: Human Health Evaluation Manual - Part A (EPA, 1989b). 
In addition, the Michigan Department of Natural Resources (MDNR 
1990) has draft guidelines for conducting risk assessments . The 
detailed methodology used in this RA is derived from EPA and MDNR 
sources and is presented in Appendix I. The following discussion is 
not in tended to be a comprehensive guide for prepar ing risk 
assessments, but is offered as a brief summary of the main components 
of a standard RA. 

Four evaluations or steps are used in preparing an RA: 

• Identification of compounds , which are selected to represent 
the majority (e.g., 90 to 95 percent) of carcinogenic risk and 
noncarcinogenic hazard at the Site; 

• Toxici tv eva lua t ion of the potential carcinogenicity and 
noncarcinogenic effects of site-specific compounds; 

• Exposure evaluation, which includes the calculation of intakes to 
potentially exposed populations; and 

• Risk characterization, which includes the calculation of risks or 
hazards under current conditions caused by exposure to each 
compound and comparison of actual concentrations detected at 
a site with applicable s tandards. 

The general approach for each of these evaluations is presented below. 
Two separate risk assessments were prepared for the Site: Current 
Site Conditions and Future Land Use. 

The 
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Current Risl< 

Standard risk assessment methodology, as presented graphically in 
Figure 3-1, was employed to establish the current risk associated with 
the South Works Site. Ground water uses were not evaluated under 
cur ren t Site conditions because a Consent Decree with MDNR is 
enforced and ground water recovery has been underway since 1985. 
The remainder of Section 3 discusses the risk assessment specific for 
current site conditions. 

Future f?/s/c 

The results of the risk assessment process (Figure 3-2) were modified 
significantly to calculate the risk for future land uses . Different 
exposure assumptions were applied to each of the land use groups. 
The risk assessment for future land uses is discussed in Section 5. 

3.2 Compounds Evaluated at the BASF South Works Site 

3.2.1 Approach 

The approach used in selecting compounds specific for a site is 
detailed in Appendix I. Compounds selected to represent current 
(and also future) site r isks must meet one or more of the following 
criteria. The compounds must be: 

• Positively detected in at least one sample in a given medium 
including compounds with no data qualifiers a t tached and 
compounds with data qualifiers attached tha t indicate known 
identities but unknown concentrations (e.g., "J" - qualified data); 

• Detected at levels significantly higher than levels of the same 
compound in the associated blank samples; 

• Detected at levels significantly higher than naturally occurring 
levels of the same compounds; 

• Only tentatively identified, but associated with the Site based on 
historical information or positively confirmed by analytical 
procedures; and /o r 

• Transformation products of compounds demonstra ted to be 
present . 
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Figure 3-1 
Baseline Risk Assessment Process 

BASF Corporation - South Works 
Wyandotte, Michigan 
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Figure 3-2 
Risk Assessment Process for Future Land Use 

BASF Corporation - South Works 
Wyandotte, Michigan 
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Additionally, compounds that were not detected in samples for a given 
medium (e.g., non-detects), but which may be present at a site based 
on historical information, should be included as compounds for 
evaluation. These compounds are evaluated using the detection limit. 

Two procedures are essential in the selection of compounds for a site. 
The first procedure is the proper collection, analysis, and quality 
a s s u r a n c e of the data. The second procedure is the accurate 
calculation of representative or average concentrations of compounds 
in the media. 

Quality Assurance/Quality Control 

Only da ta that has been properly collected, analyzed, and quality 
controlled is suitable for a risk assessment . If this procedure is not 
employed, then the risks may be negatively biased. 

All da ta used in the selection of compounds were subjected to a 
comprehensive quality assurance and quality control (QA/QC) review. 
The QA/QC reports are provided in Appendix H. 

Representative Concentration 

The representative concentration of' a compound per medium is the 
arithmetic average with one modification. The arithmetic average is 
modified to include one-half of the analytical detection limit instead of 
zero for those concentrations entered on the summary data tables as 
blanks or ND (non-detectable). 

3.2.2 Compound Selection 

The compounds identified in the Site Investigation are a diverse group 
with varying toxicological properties. The compounds differ widely in 
concentrat ion and occurrence t h roughou t the Site. Thus , some 
compounds represent a greater potential risk to human health and/or 
the environment than others because of differences in toxicity, ability 
of the compound to migrate to receptors , and the likelihood of 
exposure . It is neither necessary nor practical to evaluate all 
compounds in terms of transport, exposure, and at tendant health or 
environmental risk in order to effectively address risk. 

The following criteria were used as the basis for selecting specific 
compounds for the Site: 
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• Only quantitative data collected during the Site Investigation 
were used. These data are summarized in Table 3-1, discussed 
in Section 2.4 of this report, and presented in Appendix F. The 
locations of the samples used in this quantitative RA are 
presented in Figure 3-3. 

• This process was limited to those compounds listed in AppendLx 
F. 

• The concentrations of inorganic and organic compounds in all 
samples were compared to ranges in appropriate background 
samples, where applicable. Inorganic concentrations in soil that 
fell within background ranges were considered background 
levels and d is regarded. Those inorganics detected at 
concent ra t ions above background soil levels or in other 
applicable media for which background levels were not available 
were considered in the selection process. 

• Organic compounds were removed from consideration when 
they were detected infrequently, found at trace levels, or both; 
or when they were only found at concentrations near the 
detection limit. 

• Compounds responsible for 90-95 percent of the potential risks 
were selected. 

3.2.3 Discussion of Classification of Compounds 

A general discussion of the compounds representative of each 
chemical class detected during the Site Investigation is included to 
emphasize the need to select one or more compounds to represent a 
class. 

The volatile organics are comprised, in general, of halogenated, 
saturated and unsaturated, aliphatic and selected aromatic compounds. 
These compounds are generally soluble in water and have relatively 
high volatil i ty r a t es . They are n o t readily adsorbed onto 
soils/sediments or suspended particles and are therefore available for 
trcinsport to ground water through leaching processes, to surface 
water through runoff, and to the atmosphere through volatilization 
from soils or surface water, or both. Volatile organic compounds were 
detected in soil samples and were related to past operations. Specific 
compounds detected and used to represent this class were toluene, 
benzene, trichloroethene, and 1,2-dichloropropane. 
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Samples U t * d In CuanUUtlv* RJtk As ig f tsmtn l 
BASF Corpof ftUon * South Wofk« 

Wyandon*. Michlyan 

mii^\m^mm^A^m^* 
:>:;-: ; ; : :s:m;::m.f: ; : ;- ; :M»tt 
::::::;:;>-:0:::-:v::;:::::::::::::::::::::::::;:::::::::>:;:-:0:: 

::::;:!:!:!::^!'i:::^:i:i;-:;i;?>^^^ 
:::•::!: :^:^:':::::^:^:^x^::ivio: 
^ : ^ - : ^ ^ : ^ y : ^ y y ^ 
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Cadmiurn 
Crifonium 
Copper 
Lead 
MvIOJTf 
NicKel 
Selenitcn 
Silvbr 
2-ic 

Priority Pollutant 
Volatliat 

8«fnz«^e 
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T B U » 3 - 1 

Sampltf l Usud In QuanDtaUv* Rlftk Afs*a*n i«n l 
BASF Corporation • South Work ! 

Wyandont , Michigan 
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W^^imm^i^i^^i^ikiii 
tnoTBanici 

Antt f ic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mefory 
UickH 
Selbnium 
Sriv«f 
Zinc 

Priority pollutant 
VoUtttet 

Beniuna 
Carbon Teuacrtoride 
Chlorobenzene 
CNoroform 
1.2-Cichloro«thane 
t.2-Dchloroethene 
1.2-Dct^oiopropane 
Elhylber^zene 
Methylene Chloride 
Teiracrtofoethylene 
Tolueno 
1.1,2-Trk:Horo«ihan« 
Trioikiroethylene 
Tr i chtoroftuoromethane 
v i i v l Crtoride 

Priority Pollutant 
S*mlvolatlUa 

Acenaphthene 
Anthracene 
B«nzo(a)anrraoene 
Benzo(a)pyrene 
3,4-BenzofliiOrantnene 
Beru o(g,h .1 )peryl erw 

• Benzo(b or k)(luorantherM 
bis (2-Chkit 06thyl)« tner 
bls(2-Chkiroisopropyl)ethttr 
Chrysene 
Dibenio(a,h)aninracone 
Fluor anffiene 
Buorerw 
lnd6no(l.2.3cd)pyr«ne 
1-Metnylnaphthalene 
2-Meihylnaph^alerw 
NaphDialerte 
Phenanmrene 
Pyrene 

PCBs 
PCB-12&4 

} > m ^ - ^ A ^ ^ o: 
i : :^ : : : : ; : ;^ : i ^ i ^ i ^ i v ! : ; : : : ' : •'•̂ -

mmMi ii 
m^iimm 
••y-.itJ^f^-' i ' ' 

0.7-15.9 
Nww 

1.0-1.55 
30-245 
4 .5825 

6 56 
0.040.50 

2.5-16 
None 
None 
18-79 

None 

None 
None 
Hone 
None 
None 
None 
None 
None 
None 
None 
None 

None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 

None 
Hone 
None 

Hone 

::: ' ... 

j b O M O T f 
DeWoflim 
' Utr iM* 

1 
OS 

1 
1 
5 

0.2 
0.25 

5 
0.5 

1 
1 

0.005 

0 005 
0.005 
0,005 
0.005 
0.005 
0.005 
0.005 
0 005 
0.005 
0.005 
0.01 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 
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ii'ijpssii 
Wi-iwim f m w t a i i i y 

N/A 
N/A 
N/A 
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N/A 
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H/A 
N/A 

N/A 

N/A. 

N/A 

N//V 

53.5 Q 
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N/A 
21.2 

N/A 
H/A 
N/A 
N/A 

0215 

0.017 

0.014 

0.335 

N/A 

- : : : : : : : : : • : : : : : : : : : : : : : : : : : • : : 

»S»SR:?;i: 
:;;£«.»::::;:;:;:;: 

:-::::::o:-;::::::"::::::x: 

i i i immii 
WA 
N/A 
N/A 
N/A 
H/A 
53 

081 
H/A 
N/A 
N/A 
H/A 

1.9 

0.008 

0.007 

0818 
0619 

0.456 
1.262 

0.783 

1.29 

0.432 

0.479 
1.1 

H/A 

:::::':::::::: 
Wiiytwmufim 
III 
:::!:::;:;:::: 

l l l l l l l 
: ;BB:BB:B|B: j : ; 

;:::::::::::::::::::;:::::;:;:|: 

20.3 53 
8.8 33.5 

056 1.9 

0 007 0 017 

0.009 0.014 

0.53 0.97 
0.39 0.63 

0.30 0.46 
0.73 1.33 

0.6 0.93 

0.66 1.81 

0.2( 043 
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moum 
::::::::;:;:::::::::::::;:: 
mimim 

6.6' 
N/A 
N/A 
N/A 
N/A 
58.4 

N/A 
H/A 
N/A 
N/A 

0 5 0 

2.30 

mmimm\>:imimmx 
:;:;autMiuHi;:::::;:;:;aoft>ic»:;::: 

;;;i;p»S:(«:;:s:;;;:;ss!*Hii::S: 

| | : ! ( ^ | : | ; | | | ; | : : : ; | | | | 
iiiiiiivimmiiiifiJiiiim 

N/A 
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H/A 

on 

O014 

0.015 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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N/A 
N/A 
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0254 O09 025 
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0.014 0.008 0.015 
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N/A 
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N'A 
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N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1.1 1.96 2 3 1 

BJanhs ( n d c a t e n o t d e t e c t e d . 

N / A • No t arxalyzbd. 

' B e l o w M i c i i g a n sod bac i ^g round leve l . TTtus. n o t i n c l u d e d i n a v e r a g e c a l c u l a t i o n s . 

S u r l a c u i r x l i ca tes s h d i l o w s a m p l i n g . 

S u b s i r l a c e m e a n s tha t a oriit rig w a s u s e d to co l l ec t sp l i t s p o o n s a m p l e s . 

(L) • L a b o r a t o r y r e s i s t ; o m e r resu t ts f r o m F A S T un i t . 

p a g e 3 o l 5 



Table 3-1 
Samples Uaed In QuantltaUve Rlek Aasesameni 

BASF Coiporatlon - South Work i 
Wyandone, Michigan 

m^^m^^mym^i^i^^w 
M^^^W^MMM^M^ 

.::::•:::::;>:•:::•::•::•:::•::;::::: Oiii l i i : S i r i j i t i i ' i t t 
Inoreanlc i 

Arsenic 
Bervlliitfn 
Cadmium 
ChfomiLffn 
Copper 

j Lead 
Mercury 
Ntckbl 
Selenium 

1 Silver 
?inc 

Priority Pollutani 
Volati le* 

Benzene 
Carbon TetracMoride 
Chlorobenzene 
CNototorm 
1.2Dic}iloroftihar>e 
1,2-Dichloroelh4(ne 
1.2-Dlctiloropropane 

1 Ethylbenzene 
Metnylene Chloride 
Tetrachloroethylene 
Toluene 
t.1,2-Tnchloroetnane 

1 TnchJoroethylone 
T richiof ofluorometh ane 
Vtml Chloride 

Priority Pollutant 
Semivolatilea 

Acenaphthene 
Anthracene 
Beruo(a)anihracene 
Benzol a )pyiene -
3,4- Benzoduof a nihene 
Benzo(g.h.i)porylene 
Beruo{b a k)fkJOfanthene 
bis(2-ChlDroelhyl)einer 

i bis(2-Chloroisopropyl}ether 
1 Chrysene 
' 0ib6nzo(a,h)antrvacene 

Flucranihene 
Fluorene 
lnd«na(1.2.3-cd)pyr6ne 
1 -Methyinaphthalane 
2-Methylnaphthalene 
Naphmaleoe 
Pherwnthrflne 

1 Pvren* 
PCB* 

1 PC&.1254 

: • : • : - ! - : : • : • : : : • ^ • : ; ^ ! : • • : ^ • : ^ 

i i iL^ i i i 
iSSRWitS::::: 
::::tiroiih'<*:::::: 

07-15.9 
None 

10-1.55 
3 0-24.5 
4.5-62.5 

6-56 
0.04-0.50 

2 5-16 
None 
None 
18-79 

None 

None 
None 
Hone 
None 
None 
None 
Hone 
None 
None 
None 
None 

None 
None 
None 
None 
None 
None 
None 
None 
Hone 
Hone 
None 
None 
None 
None 

None 
Hone 
None 

None 

:;:::;:::;:;:i:::!:o:;'::;:::: 

:.Uftb.cir' i i lbr^' 

• j P i M w ' i l b h : : 
Un>Hj i 

1 
0.6 

1 
1 
5 

0.2 
0.25 

5 
0.5 

1 
1 

0.005 

0.0O5 
0 005 
0.0O5 
0.005 
0.005 
0.005 
0.005 
0.005 

. 0 005 
0.005 
0.01 

0.33 
0.33 
033 
033 
0.33 
0.33 
0.33 
0.33 
033 
0 33 
0.33 
0.33 
0 33 
0.33 

0 33 
033 
0 33 

0 32 

isuSiii? 
ig 'SW:; :* 

s i * * ' " 
52.9 

24-
30-
138 

8 24 
21 

107 

0.005 

0.37 

0.4 

0.37 

0.47 
0.67 

0.472 

• m m i a i i i \ 
S f a O r t i u a m 

i i i v s l l i 

ijiofwiii 
7.7-

2 r 
16-
101 
11.2 
43 

38-

0008 
0.012 

0015 
0006 

0 6 
0.47 
0.77 

0.37 

0.6 

0.9 

0.33 
1.0 
1 4 

0663 

:;;;:;:;:;:;:;:;:;:::;:::: 
lAveil 

;:;:;:o:|:o;::|:;:|:i: 

2 6 . 9 

119 
972 

0 . 0 0 4 

0 0 0 5 

0 . 0 0 7 

0 . 0 0 9 . 

0 .004 

0 .38 

031 
057 

0.27 

0.5 

0 6 

0.57 

: . : . : • : • : • : • : • : • : 

i l M t | 

ilii? 
::;o::::::::;:; 

529 

138 
11.2 

0.005 

0.008 
0.012 

0 015 
0.006 

0.6 
047 
077 

0.37 

0 6 

0 9 

0.66 

:::::;;::::::::::;::::: i'i^wi'aM;:: 
S.SSPHj:: 

mmim 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

WA 
N/A 
N/A 
H/A 

0.138 

0.014 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N'A 
N'A 
N'A 
N'A 
N'A 
N'A 
N/A 
N/A 
N/A 
N'A 
N/A 
N'A 

N/A 

: : : : : • ; : ; : : : : : : : : : : : : ; : : : • 

SBwiwiVS 
SK jpe i : ; ; ; 

OiiiSiisS: 
N/A 
N/A 
N/A 
H/A 
N/A 
H/A 
2.12 
N/A 
H/A 
N/A 
H/A 

0.038 
0.043 

0,066 
0.016 
0.047 
0.009 
0.023 

0 019 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
H/A 
H/A 
N/A 
N/A 
N/A 
H/A 
N/A 
N/A 
N/A 
N/A 
H/A 

N/A 

;:::::::::.:::::::::::::::10::;:::::;:::::;;::;:;:;:;:::::; 
: : ; « ! « ( » • : : ; • 

yjSSpU::; : 

muMm 
N/A 
N/A 
N/A 
N/A 
N/A 
H/A 
0.52 
H/A 
N/A 
N/A 
N/A 

0.0,0 

0022 

1.26 

0.60 

0.009 

0 141 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

H/A 

,;:Bi*Wrti:;:::;:; 
s:;Mi»:;:St 
isjistt:;:;::;:;;:; 

miBiiiiimm 
N/A 
WA 
N'A 
N'A 
N/A 
N'A 
WA 
N'A 
N'A 
N/A 
N/A 

0 012 

0.006 

N'A 
N'A 
N/A 
N/A 
N'A 
N/A 
N/A 
N/A 
N/A 
N/A 
N'A 
WA 
N'A 
N'A 
N/A 
N/A 
N/A 
N/A 
N/A 

H/A 

; : : ; : ; : ; • : : : : ; : : : • : : 

':*ye:;:;;;:; 

i i s i 

'::::::::;:;:;:::::::: 
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Blanks indicate not detecied. 
N/A - Noi analyzed. 
'Bfikiw Michigan soil background level. Thus, not included in average calculations, 
Surface indicates shallow sampling. 
StAj&urface means thai a di i l rig was used lo coilea split spoon samples. 
(L) • Laboratory restit; other restdts from FAST unit. 
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v/N 
V/N 

9E00 

0100 

V/N 
V/N 
V/N 
V/N 

291 
V/N 
V/N 
V/N 
V/N 
V/N 

nil 
i sKWiBS: ; ; ; 
: ;*( i«»i»isi:: : 

i:::::::::;:;:;:;::::::::: 

V/N 
V/N 

BOOO 

V/H 
V/N 
V/N 
V/N 

9 5 
V/N 
V/N 
V/N 
V/N 
V/N 

I M S l 

gSsasss 
jjjwSi: 

czo 

KO 
E*0 
IVO 
iSO 

2900 
61O0 

8E00 
6900 
900 

210 0 
2Z00 

S92 

il 
i m m 

• m m : 

* y o 

• 2 0 
S20 
EEO 
BEO 

i2O0 
9000 

I2O0 
S2O0 
2200 
9000 
9200 

i S ' l 

• : - : • : • ; • : • : • : • : 

]'<.-:̂ -r\'̂ Z 

ami 
•yyy-yy. 

21S0 
«9f 0 

U t O 
9 K : O 

V/N 
V/N 

2900 
610 0 

9E00 
6900 
0900 

2Z0O 

V/N 
V/N 
V/N 
V/N 
B l l 
V/N 
V/N 
V/N 
V/N 

• V/N 
' V/N 

l«il 
;:S;;;H::Bs:ffi:;:;:;s BBisSSigS;:::: 
'yy-.*tminsyyy 

mimmiiiii: 

11 
EE 

U O 

iZO 
ZSO 

2100 

2200 

210 0 

. ! • 

.11 
SB2 
.2 * 
.^1 
.91 

6E 

•iiMi^m 

i « i « i i 
; i iSS| 

U O 
9 0 
0 1 

EEO 

J E ^ O 

• 0 

2E>0 
^ • '0 
• 0 

ZOOO 

.92 

.L 
890 
•LZ 
.L 
.L\ 

.6E 

im}m 
mmm; 
mmma 
wma 
m ^ 

619 

iS'O 
E? 

LO 
9 0 

t v o 

8E00 

9200 

200 
SEOO 
260 

16 0 

860 
S6I 

illl 
:::::;:::;:;:;:;:: 
^ii? 

SEE 

• 0 

SOE 

• • ' 0 

9E0 
ICO 

»IO0 

2100 

9000 
100 
• C O 

1 1 0 

SSO 
• 5 9 

:;-B::::::i:! 

i l l iiM:-

V / N • 

IC90 
92 1 -
• 12 
•9 1 

V/N 
V/N 

BEO'O 

B200 

0200 
SEOO 
^600 

5 IE0 

V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 

i;::S!i*li 

ipiiSsS:! 

6I'B 

Z60 
i O 
• 0 

9 0 

ZSO 
E9 

9 ^ ' 0 

EEO 
EtO 

9000 

260 

i l 0 

662 

61 
960 
S61 
.55 
S> 
0'2 

.0 9 

mf?!>!^m 

BiiassSS;?: 

m m M 

SSI 

Z60 
9 0 

E90 

^ • 0 
• E 

LO 
9 0 

CEO 

821 

91 
. c t o 

19 
.92 
52 

. B ' ^ 

;iMm-

W^B MiM 

12 
ZEO 

20 0 

0981 

910 
SEE 
9IO0 

2100 

191 
iOS 

:::::;:::::::::, 

;:::!:;::::::::: 
WE 

H i 
E20 

100 

EE9 

6 0 0 
2 1 1 
iOOO 

iOOO 

2Z0 
E i l 

Hi 
: • : : : ; : ; : ; : : : : : ; : : 

M M 

V/N 

V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 

0981 

SEE 

V/N 
V/H 
V/N 
V/N 
191 
iOS 
V/N 
V/N 
V/N 
V/N 
V/N 

SSHS:?*??;?*:; 

iliisisireiiii 

lliiii 

v/N 

V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 
V/N 

120 0 

i l O O 

99O0 

i60 0 

9100 

iOOO 

V/N 
V/N 
V/N 
V/N 
6 2 0 
21 

V/N 
V/N 
V/N 
V/N 
V/N 

O&t 

i i i i i isi l 
m^mm 

_ 

12 
iEO 

110 0 

BE 

910 
21O0 

2100 

.9 

.5 

:::::::;:««lH::;:: 
s&S*?::; 
mtii^m 
mimna 
mim^is 

2E0 

EEO 
ceo 
EEO 

EEO • 
EEO 
CCO 
EEO 

EEO 
EEO 
EEO 
EEO 
EEO 
ECO 
ECO 
ECO 
ECO 
ECO 

10 0 
SOOO 

SOOO 

SOOO 

SOOO 

SOOO 

SOOO 

SOOO 

5000 
SOOO 
SOOO 

SOOO 

I 
1 

s o 
5 

520 
2 0 
s 
I 
1 

SO 
I 

K'IVHWH;::::: : : 

U«I1M1»<1 
t r t l l U x j . ! 

;::;:;::;:;:J:;;;BX:-;:|:V 

•UON 

• U O N 
• U O N 

•UON 

• U O N 

• U O N 

•UON 

•UON 

•UON 

•UON 

•UON 

•UON 

•UON 

• U O N 

• U O N 

"UON 

• U O N 

• U O N 

•UON 

• U O N 

•UON 

•UON 

•UON 

e u o N 

•UOH 

•UON 

• U O N 

•UOH 

• U O N 

•UON 

i L - i \ 
•UON 
•UON 

91-S 2 
o s o - w o 

95-9 
S2B-S» 
S>2-0E 
55 1-0 1 

•UON 
6 S I - i O 

siSSSSi: 
; :S : : i ! *« ;« : : ;S : : 
:-::::::x::o:;:::::"'::::::': 

ii:;;;:!:;:;::;i:i;::-:>^;:!: 

w z i - g o d 
BQOd 

«V91Aft 

•oejjJueueMd 
ooeiBmydFN 

WJ«iBiflMdBUiAj(iH-2 
»ooiiJUiurtwiXtfl*W-l 

9uei;d(p3-e*S"t)ouwui 
•uewn i j 

eooMtuBJony 
•liOOBJlflU 8(M" •) OIU^qiQ 

•uwXj i io 
j8ifl9(lXdo jdo j |o jono-2) aq 

wi4i9((AmPonHD-Z)stq 
eu9Mtucjorij(H JO q)ozuee 

ou6(Xjed(r'M'6Jozueg 
wjemu BJonKo zueg-fr' e 

eu9iXd(r)ozuog 
9owejmuc(f)ozu9g 

9U«3eJUIUV 
•ue i f lgd tuwv 

ae|0»|OA|UJ*s 
[uvmnod Aipopd 

epuoiUb lAuiA 
eucmeujojon|)ox3(u?u^ 

•U^t^lJlMJOHOUl 
6U?mMJOM3Ul-j' l*l 

•uenp i . 
eueiXujeoxiiLRejjoi 
9puor4D'Hje|/m*»n 

euezu9q^m9 
eupdojdo»FPiO-2" 1 

*U9qiooKip.pir)-2i 
euemMJonpiQ-z-i 

UU0(0»IlO 
eu92ueqr)«j[go 

epixjupsqei. uoqjpo 
eu9zueg 

••m»|OA 
luemiiod AiMopd 

DUiZ 

JOA(tS 

i u n t j 9 ( p s 

|9)P!N 

h n o ^ n 
pesT 

isddoo 
un iuwAO 
luniiupBQ 
uni i i / jng 

3IU9Sjy 
• 3FUV0JOUI 

ti4kHiiH^:!*i«::;:::::::::::;::::x:x;:;::-: 
:::;:;:;:;::;;:::;:;:|i;:|:;:ix;:;:;:;:;:o.;.;::::;;;;;:;:;>:;:i:;: 

:|;-:;;::;;o:::::::>o::x::'::!::::;:;:-^^ 

e*JV>:x::;;;;i;:;;!:o:;;x;y:;:;:;!:i::;:;;;:i:;:;:;:;:;: 

ueBmsm 'auopuiAM 
aif JOM w n o g - uopw^odjoo j s v f l 

lueuieeestv >I*IU •A|)iii(]Uwno u| peen verdiuvs 



>ring Location 

Sample Locat ion 

Weil Locat ion 

Figure 3-3 
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The semi-volatile organics contain two classes: the base-neutrals and 
the acid extractables. Base-neutrals are those compounds which 
require bas ic or n e u t r a l pH condi t ions for extract ion from 
environmental matrices. In general, these compounds are quite 
strongly adsorbed to available organic matter, such as soils/sediments 
or suspended particles. Therefore, the movement of base-neutrals 
through soils and ground water systems can be substantially retarded. 
However, they may be readily transported via surface runoff to surface 
waters during intense rainfall events and to the atmosphere as fugitive 
dust. Selected compounds in this group, such as the ethers, may 
volatilize from soils and surface waters . Base-neutrals detected, 
related to pas t operations, and used to represent this class, were 
bis(2-chloroisopropyl)ether and polynuclear aromatic hydrocarbons 
(PNAs). 

The acid extractables are phenolic and cresol compounds which 
require acidic pH conditions for their extraction from environmental 
samples. These compounds have moderate to high water solubilities 
and extremely low volatilization ra tes . As a class, the degree of 
adsorption onto soi ls /sediments and suspended particles is mixed. 
Acid extractables do not readily volatilize, but are susceptible to 
oxidation, photolysis, and biodegradation. This class of compounds 
was not selected since the presence of acid extractables on the Site 
was negligible based on the field investigation. 

The inorganics contain the trace elements and the metals. Fate and 
t ransport processes are dependent upon the chemical speciation of 
the inorganic constituent. In general, the inorganics are not soluble in 
water and do not volatilize. However, these constituents may adsorb to 
soils or sediments , or suspended part ic les , t h u s limiting their 
transport to the ground water, surface water, and atmosphere. The 
inorganics detected, related to past operations, and used to represent 
the class, were mercury and zinc. 

Pesticides/PCBs are not water soluble and are generally nonvolatile. 
They have a high affinity for soil, and adsorption limits their transport 
to ground water. Run-off to surface water and atmospheric transport 
of fugitive dust are two reasons for the widespread presence of these 
compounds in the environm.ent. Pesticides were not detected in the 
samples from the Site, but PCBs were detected. 

ThB 
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3.2.4 Summary of the Compounds 

All compounds were selected using the approach outlined in Section 
3 .2 .1 . The compounds selected for the Site risk assessment were 
based on the limited number of compounds detected Site-wide, a 
greater than 50 percent detection of all samples, and concentrations 
in excess of s tandards. These compounds are summarized below by 
potentially affected medium. 

• Ground Water Discharge to Surface Water (worst case with no recovery 
system in place) 

Arsenic 
Benzene 
bis (2-Chloroethyl) ether 
bis(2-Chloroisopropyl)ether 
Chromium 
Copper 
1,2-Dichloroethane 
1,2-Dichloropropane 
Mercury-
Nickel 
PCBs 
Polynuclear Aromatic Hydrocarbons (PNAs) 
Trichloroethene 
Vinyl chloride 
Zinc 

Soils 

Arsenic 
Benzene 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
1,2-Dichloroethane 
1,2-Dichloroethene 
1,2-Dichloropropane 
Lead 
Mercury 
PCBs 
PNAs (sum of B2 Carcinogens only) 
Tetrachloroethene 

TJN 
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• Soils (Con't.) 

Toluene 
Trichloroethene 
Vinyl Chloride 

• Air (volatilized compounds from soils only) 

Benzene 
bis (2-Chloroethyl)ether 
bis (2-Chloroisopropyl)ether 
1,2-Dichloropropane 
1,2-Dichloroethane 
1,2-Dichloroethene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 

3.3 Toxicity Evaluation 

3.3.1 Approach 

The selected compounds are subjected to a toxicity evaluation to 
develop a data base in which exposure point intakes can be compared 
dur ing r isk charac te r iza t ion . This evaluat ion inc ludes the 
consideration of experimental s tudies using mammals and aquatic 
(nonmammalian) species , where available, as well as relevant 
s tandards or criteria for humans . This evaluation presents summaries 
of health effects data, environmental levels of concern, toxicokinetics, 
toxicod5niamics, ecotoxicology, and regulatory s tandards or criteria 
available for the compounds . The detailed methodology for the 
toxicity evaluation is included in Appendix I. 

Evaluations of carcinogenicity involve two steps: (1) the identification 
of potential carcinogens among the compounds detected at a site, and 
(2) the quanti tat ive determinat ion of their carcinogenic potency. 
Evidence of possible carcinogenicity in humans comes primarily from 
long-term animal tests and epidemiological investigations. Results 
from these studies are supplemented with information from short-
term tests, pharmacokinetic studies, comparative metabolism studies, 
structure-activity relationships, and other relevant sources. 
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The quanti tat ive portion of the evaluation entails identifying the 
relevant indices of toxicity against which calculated intakes can be 
compared in the risk characterization of the Site. The toxicity indices 
for the Site compounds are presented in Table 3-2. The qualitative 
aspect of the evaluation includes a summary of the pertinent toxicology 
data for each compound, as well as EPA and International Agency for 
Research on Cancer (lARC) weight-of-evidence classification that 
describes potential for human carcinogenicity. 

The weight-of-evidence carcinogenici ty classification for each 
compound is presented in the following section. 

3.3.2 Weight-of-Evidence Classification 

Benzene, arsenic, and vinyl chloride have been classified by both EPA 
and lARC as known human carcinogens. This rating corresponds to 
Group A and Class 1, respectively, (i.e., adequate human evidence of 
carcinogenicity with sufficient animal evidence). 

1,2-Dichloroethane, 1,2-dichloropropane, t r ichloroethene, bis(2-
chloroethyl)ether, tetrachloroethene, PNAs (sum of A, B l , and B2 
compounds only), and PCBs have been classified as Group B2 and Class 
2 carcinogens by EPA and lARC, respectively. These ratings 
correspond to sufficient animal evidence, bu t inadequate human 
evidence of carcinogenicity. 

Nickel and chromium are EPA Group A carcinogens for the inhalation 
pathway only. Since this assessment does not involve inhalation of 
metal particulates (e.g., refinery worker exposure), these constituents 
are considered as noncarcinogens. 

The noncarcinogens (e.g., inadequate evidence of carcinogenicity in 
animals and no evidence in humans) are copper, mercury, zinc, bis(2-
chloroisopropyl)ether , to luene , and 1,2-dichloroethene. This 
classification was designated by EPA; to date, some of these 
compounds have not been classified by lARC. 

The acute and chronic health effects for the compounds of interest are 
provided in numerous toxicological reports (e.g. ATSDR profiles) and 
other medical and toxicological references and, therefore, are not 
provided in this risk assessment. Table 3-2 contains the toxicological 
indices for these compounds while Table 3-3 lists the target organ(s) 
effected by exposure to the compound. These target organs were used 
in calculating the noncarcinogenic hazard for the Site. 

TIN 
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Table 3-2 

Relevant Quantitative Indices of Toxicity 
BASF Corporation - South Works 

Wyandotte, Michigan 

,sS;:;:s;:;:;::;;eomisouWd;;:;sg^ 

Arsenic 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Zinc 

Benzene 

1,2-Oichloroethane 

1,2-DichlOfoethene 

\ ,2-Dichloropropane 

Trichloroeihene 

Vinyl Chloride 

PNAs-

bis(2-Chloroethyl)eiher 

bis(2-Chloroisopropyl)eiher 

PCBs 

Tetrachloroethene 

Toluene 

• , , , - " , , E P A - ; . • • : . • 

' Classit icat ior i 

A 

NC 

NC 

NC/B2 (1) 

NC 

A (inhalation only) 

NC 

A 

B2 

NC 

B2 

B2 

A 

A & B Classes Only 

B2 

NC 

B2 

BC/C 

NC 

•,•.•,-:.'OrafAis :,„:"„'-,••:, 
(ma/tcQ/dav), 

NA 

NA 

0,0037 

NA 

0,002 

0,02 

NA 

0,004 

NA 

NA 

: :••.:: Oral R(D, - - ' : 
, ' ! ( m g / k ( j « a v ) ' • 

Pending 

0,0051 

0.037 

0,00140 

0,0003 

0,02 

0.2 

Pending 

No Data 

0,02 

No Data 

Pending 

No Data 

No Data 

No Data 

0.04 

No Data 

NA 

0,2 

, , . I n h a l a t i o n BID : -
•:••: -i'lfno/ko/dovV-':'•-• 

NA 

0,0051 
(SPHEM, 1986) 

0.037 

NA 

NA 

0.04 

NA 

2 

mmmmmmm imntummmm 
1.75, 

NA 

No Data 

Not Available 

No Data 

No Data 

No Data 

0.029 

0.091 

0.068 

0.017 

2.3 

3.2 

1.1 

No Data 

7.7 

0,051 

No Data 

::?'IOhalatlQrt:Cf>F::;;> 
•:; ' :: i /{rrif l /ka/dav)': ' ' 

50 

No Data 

No Data 

Not Available 

No Data 

0,84 

No Data 

0.029 

0.091 

No Data 

0.011 

0.295 
(PHRED, 1988) 

0.45 

1.1 

No Data 

No Data 

0.0033 

No Data 

":>:.:-;-;.:-:-.-:-m.:":"":::;:-i.:.;-;.:-;-:. 
amfy:Vyf:a"-mm:-ff:y 
mmmSoarc i immi i f 

IRIS 

IRIS 

EPA 1984, 1986 

SPHEM, 1986 

SPHEM, 1986 

IRIS 

SPHEM, 1986 

IRIS 

IRIS 

IRIS 

PHRED, 1988 

SPHEM, 1986 

EPA, 1987 

Thorslund 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

mmmmmmi: 
;Ss;ss:iHis;:Dat*::S:;s:s 

12/1/88 

3/1/88 

Not Available 

Not Available 

Not Available 

3/1/88 

Not Available 

3/1/88 

3/1/88 

11/90 

Not Available 

Not Available 

Not Available 

Not Available 

3/1/88 

10/1/89 

5/1/89 

5/1/89 

3/1/88 

NA - Not applicable 
'PNAs evaluated as benzo(a)pyr6ne toxicity equivalents 
AIS - Acceptable intake for subchronic exposure 
RfD - Reference dose (= AlC) 
CPF - Carcinogenic potency factor 
(1) Lead has been classified as a B2 carcinogen, but slope factors have nol been developed. 
Therefore, the compound was evaluated as a noncarcinogen using previously published RfD, 

IRIS - Integrated Risk Information System, on-line computer system by EPA 
IRIS values based on 1 May 1990 update 
EPA 1984 - Health Effects Assessment for Copper 
EPA 1986 - Superfund Public Health Evaluation Manual 
EPA 1987 - Health Advisories for 25 Organics 
SPHEM - Superfund Public Health Evaluation Manual, 1986 
PHRED - Public Health Risk Evaluation Database, computer disc dated 9/88 
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Table 3-3 
Target Organs for the Noncarcinogenic Compounds of Interest 

BASF - South Works 
Wyandotte, Michigan 

• Compound-.'^:'•••:;"";' 

bis(2-Chloroisopropyi)ether 

Chromium 

Copper 

Lead 

Nickel 

1,2-Dichloroethene 

Toluene 

Zinc 

|:;iii;il;|iilii:;;;:i:;;l;arqe^ 

Kidney, Liver 
Skin 

Kidney, Liver 
Immune System 

Kidney, Liver 

Brain 
Kidney 

Respiratory 
Immune System, Skin 

Liver, Lung 
Heart 

CNS 
Kidney, Brain 

Digestive System 
Lungs 

Source: ATSDR profiles for the individual compounds. 
(1),Target organ effects are presented based on very high levels of the compound 

and are not levels associated with drinking water or food. 
(2) Oral or dermal exposures only. Fugitive dust is not an issue at this site. 
CNS - Central nen/ous system. 
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3.4 Exposure Evaluation 

3.4.1 Approach 

The purpose of an exposure evaluation is to establish the populations 
at risk, the potential routes of exposure, source areas on the Site and 
the magni tude of expected exposure (i.e., resul tant intake). The 
a s se s smen t considers exposures resul t ing from detected levels, as 
well as future worst-case exposure levels which could result if no 
action were taken. A potentially affected population can then be 
defined and the exposure in takes can be calculated based on 
information regarding sources, migration of compounds, and the 
medium in which compounds were detected. The sources and the 
concentrations of the compounds in each medium found at this Site 
are discussed in Section 2. 

The s teps in an exposure evaluation are presented in the following 
subsections: 

- Sources, 

- Environmental fate and transport, 

- Conceptual Model, 

- Exposure scenarios, 

- Potentially affected populations, and 

- Resultant intakes. 

The exposure equat ions , exposure coefficients, and s tandard 
parameters are derived from MDNR Draft Risk Assessment Guidelines 
(MDNR, 1990), the Superfund Exposure Assessment Manual (EPA, 
1988a), Exposure Factors Handbook (EPA, 1989a), agencies such as 
the Radiation Council and Agency for Toxic Substances and Disease 
Registry, and best professional judgment of those conducting the risk 
a s ses smen t . These factors are continually updated using recent 
publications by researchers in the various fields. 

3.4.2 Source 

The pr imary source at the Site is a resu l t of processing and 
manufacturing practices over the past 100 years. This industrial use 
has impacted the subsurface environment. Infiltration of water 
through the affected soils has caused migration of the compounds to 
deeper soils and ground water. 

The 
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The water table is equal to or above the elevation of the Detroit River, 
or three to eight feet below land surface. Ground water discharges at 
extremely low rates to the Detroit River (Papadopulos 1984). Ground 
water has been and is currently being recovered at the Site. Ground 
water is still flowing through the Site because of rainfall and regional 
water movement. However, the contaminants in the ground water are 
being prevented from migrating off site by the existing ground water 
system installed in accordance with the Consent Decree between BASF 
and MDNR. 

3.4.3 Environmental Fate and Transport 

The first step in the analysis of exposure is to evaluate the fate and 
t ranspor t processes for the compounds in a qualitative manner 
(further described in Appendix I). This step is taken so that the 
potential for releases from sources is considered in the exposure 
analysis. This analysis also identifies any significant intermedia 
t r anspor t routes t ha t may require further detailed investigation 
through fate and transport modeling. 

Physical and chemical parameters affect environmental mobility of 
chemicals and provide an indicat ion of migratory potential for 
compounds. These parameters are vapor pressure, water solubility, 
log octanol /water part i t ion coefficient, soi l /sediment adsorpt ion 
coefficient, and specific gravity. 

The compounds chosen for the risk assessment behave differently in 
the environmental media being considered: air (vapors), surface water 
(e.g., worst case conditions assumed no ground water recovery system 
in place and all contaminants entering the Detroit River), and soil. In 
general, the volatile organics and chlorinated ethers tend to be mobile 
in the environment based on their water solubilities and vapor 
pressure . Table 3-4 presents the relative importance of processes 
influencing the fate and t ranspor t for the compounds. Table 3-5 
details the physical-chemical proper t ies of the compounds tha t 
determine their environmental fate and transport. 

Based on previous studies by MDNR, BASF and Papadopulos, and 
supported by this study's finding. Site conditions are at steady-state. 
The concentrations of compounds detected in all of the studies are in 
the same order of magni tude and are not increasing with time. 
Additionally, these areas remain localized and migration is apparently 
slow. 
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Table 3-4 
Important Fate and Transport Processes for 

Compounds at BASF Corporation - South Works 
Wyandotte, Michigan 

:'•• Compound'•• 

Arsenic 

Chromium 

Copper 

Mercury 

Nickel 

Zinc 

Benzene 

1,2-Dichloroethane 

1,2-Dichloroethene 

1,2-Dichloropropane 

Trichloroethene 

Vinyl Chloride 

PNAs 

bis(2-Chloroethyl)ether 

bis(2-Chloroisopropyl)ether 

• PCBs 

Toluene 

Tetrachloroethene 

Lead 

iii|iiiii;i;:|;:i:iiiii:;:;ft^ 

Sorption, Biodegradation, Chemical Speciation 

Sorption, Chemical Speciation, Bioaccumulation 

Sorption, Chemical Speciation 

Sorption, Photolysis, Chemical Speciation, 
Volatilization, Bioaccumulation 

Sorption, Bioaccumulation 

Sorption, Bioaccumulation 

Oxidation, Biodegradation, Volatilization 

Volatilization 

Volatilization 

Volatilization 

Volatilization, Biodegradation, 
Bioaccumulation, Oxidation 

Volatilization, Photolysis, Biodegradation 

Sorption, Biodegradation 
Bioaccumulation, Photolysis 

Volatilization, Biodegradation 

Volatilization 

Sorption, Bioaccumulation 

Volatilization, Biodegradation, Sorption 

Volatilization, Biodegradation, 
Bioaccumulation, Oxidation 

Sorption, Bioaccumulation, Chemical Speciation 
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Table 3-5 

Physical and Chemical Properties of the Compounds 
at BASF Corporation - South Works 

Wyandotte, Michigan 

i :y :M:\-WyKymif fm!y; :m:yymyym\-my 

Molecular Weight, g/mole 

Melting Point, 0° 

Boiling Point, C 

Density, g/mL - organics 
g/cubic cm - inorganics 

Partition Coefficients 

Water Solubility, 
ppm (25°G) mg/L 

Octanol-Water, Kow 

Sediment-Water, Koc 

Volatilization Coefficients 

Henry's Law Constants 
(atm m3/mole) 

Vapor Pressure, 
mm Hg (25°C) - inorganics 

torr - organics 

Arsenic 

74.92 

814 

613 

5.727 
(SG) 

insoluble 

NA 

NA

NA 

-

Ctuomium 

51.996 

1857 

2672 

7.20 (28''C) 
(SG) 

insoluble 

NA 

NA 

NA 

1 ( l e i e X ) 

'^ayi:y-y-y--my-yyyy 

CoDoer 

63.546 

1083.4 

2567 

8.92 
(SG) 

insoluble 

NA 

NA 

NA 

10(1870°G) 

i i i i l i i i j 
207.2 

327.4 

1755 

11.35 
(SG) 

insoluble 

NA 

NA 

NA 

NA 

wmmmM9m 

200.59 

-38.82 

356.72 

13.534 
(SG) • 

0.0813 (30''C) 

NA 

10 

NA 

0.002 (25) 

mmmmiffmai 

iiiiiiiil 
58.7 

1455 

2920 

8.9 
(SG) 

insoluble 

NA 

NA 

NA 

1 (laiO^C) 

Zinc 

65.38 

419.5 

908 

7.14 
(SG) 

insoluble 

NA 

0.1 - 8000 

NA 

1 (487°C) 

Benzene 

78.11 

5.5 

80.1 

0.8765 

1780 

135 

65 

0.0055 

95 

1.2-DichlafQ-
ethane 

98.96 

-35.3 

63.5 

1.2529 

8690 

30 

14 

0.045 

61 (20°C) 

i:2-Dii^ibro-
i p s f i l r i i P i S 

96.95 

-50 

47.5 

1.218 

600 

123 

59 

0.067 

326 

SG - Specific Gravity 
NA - Not available 

SOURCES: 
Verschueren, 1983 
Weast, 1974 
Mills, eta)., 1982 
ATSDR Profiles, 1987 to 1989 
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Table 3-5 

Physical and Chemical Properties of the Compounds 
at BASF Corporation - South Works 

Wyandotte, f\/lichigan 

iiiiiiiiiiiiiiiii 
Molecular Weigfit, g/mole 

Melting Point, C° 

Boiling Point, 0° 

Density, g/mL - organics 
g/cubic cm - inorganics 

Partition Coefficients 

Water Solubility, 
ppm (25°C) mg/L 

Octanol-Water, Kow 

Sediment-Water, Koc 

Volatilization Coefficients 

Henry's Law Constants 
(atm m3/mole) 

Vapor Pressure, 
mm Hg (25''G) - inorganics 

torr - organics 

li;2¥D)ch)pr6;H 
•• • brbbane -.••• 

112.99 

-100 

96.37 

1.15597 

2700 (20) 

105 

51 

0.00207 (20) 

49.67 

Trlcfiloro-
allwne 

131.4 

-87.1 

86.7 

1.465 

1100 

263 

126 

0.011 

74 

PiWiiriyii i , 
Chloride 

62.5 

-153.8 

-13.4 

0.969 

2700 

17 

8.2 

0.0814 

2660 

•x;;:;;;:;:f:o:;:;>:;:;:;;K;o;;>:;:i:;;;;;: 

mmmmmmm 
252.3 

179 

310 

1.351 

0.0038 

1550000 

550000 

0.00000049 

5.6E-09 

bi6(2-chk)fo-
ethvnether 

143.04 

-24.5 

178 

1.2199 

10200 

29 

13.9 

0.0000131 

0.71 

mihisiiMimmi 
isowoDvltether 

171.1 

-97 

189 

1.11 

1700 

126 

61 

0.00011 

0.85 (20°) 

iijrachtbfo-
isigthen^ 

165.83 

-22.7 

121 

1.626 

200 

759 

364 

0.153 

14(20''C) 

Toluene 

92.14 

-95 

110.6 

0.867 

535 

620 

300 

0.00666 

28.7 

PCBs 

328.4 

NA 

365 - 390 

1.5 

0.012-0.031 

3162278 

530000 

0.0026 

0.0000771 

SG - Specific Gravity 
NA - Not available 

SOURCES: 
Verschueren, 1983 
Weast, 1974 
Mills, etal., 1982 
ATSDR Profiles, 1987 to 1989 

Page 2 of 2 



3.4.4 Conceptual Model 

The conceptual model for the South Works Site is shown in Figure 3-
4. A 6- to 12-inch clean clay soil layer was applied to the Site after the 
buildings were razed. The eastern one-half to two-thirds of the South 
Works Site consis ts of reclaimed river bottom and marsh land 
composed of fill materials of varying composition. This fill material 
overlies naturally deposited lacustrine clays. Near the river, the fill 
th ickness increases to a depth of approximately 25 feet. The fill 
material is approximately 3 feet in depth near Biddle Avenue. The fill 
material occupies the entire length of the Site and is present as a 
wedge-shaped unit, increasing in th ickness eastward from Biddle 
Avenue, as depicted in Figure 3-4. Beneath the fill material are native 
soils consisting of a thin layer of organic material or peat and sand 
overlying thick clays. The Papadopulos s tudy showed tha t the 
direction of shallow ground water flow is predominantly toward the 
east and the Detroit River with a minor component of flow toward 
Biddle Avenue in the western portion of the Site. Ground water flow 
directions are described in Section 2.2.3. 

The primary receptor for ground water flow is the Detroit River with 
potential exposure points located on the river. Additional potential 
receptors are people (e.g., workers or residents) who might occupy 
the Site in the future. Exposures, such as volatile emissions and direct 
contact with the soils, are possible. 

3.4.5 Exposure Scenarios 

Exposure scenarios were determined by integrating information from 
the Site Investigation with knowledge about potentially exposed 
populations and their behavior. The mode of potential exposure to the 
populat ion, such as inhalat ion, ingestion, or dermal contact, is 
identified as part of the exposure scenarios. 

The existing Site conditions are as follows: 

• Regionally, ground water is not and cannot be used for human 
consumption because low jdelds exist in the ground water in the 
fill material, high sulfide content exists in the bedrock aquifer, 
and public water is readily available; 

• Ground water is currently being recovered in selected areas; 

3-11 
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- ^ - Ground water flow direction 

* Approximate thicknesses since conditions vary across the site. 
DRAWING NOT TO SCALE 
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FIGURE 3-4 
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Site ground water discharges to the Detroit River, al though a 
majority of ground water contaminants are intercepted by the 
recovery system; 

Surface water is represented by the Detroit River; 

Surficial soil samples were collected and analyzed across the 
Site; 

Soil gas surveys and analytical results indicated concentrations of 
some compounds above background and analj^ical detection 
limits; 

A six to twelve inch "clean" clay soil layer exists across the Site; 

All buildings have been demolished; however, the underground 
infrastructure and foundations still remain; 

The Site is sparsely vegetated; 

Historical review of pas t operations led to the identification of 
source areas; 

Resident ia l /commercia l areas are located west of the Site; 
industry to the south; Detroit River to the east; and commercial 
establishments to the north; 

The Site consists of 84 acres; 

The Site is currently fenced on three sides with the Detroit 
River bordering the fourth side. The Site is accessible through 
several gates; and 

• P resen t concent ra t ions of compounds are in s teady-s ta te 
conditions. 

Exposure Scenarios by Medium 

The primary exposure pathways for the compounds were influenced by 
the geology and hydrology of the Site, as well as each compound's 
physical/chemical properties. The pathways were also influenced by 
any soil disturbances associated with activity on the Site or portions 
thereof. These factors interact to define the various routes by which 
the compounds originating at the Site could affect potentially exposed 
populations. These routes are presented in detail in Table 3-6 and are 
summarized below. 

Tlw 
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Table 3-6 
Exposure Pathways for 

BASF Corporation - South Works 
Wyandotte, Michigan 

i | | | | r a r i | p | p | | | | 
mmimmiM^immimm 

Surface Water 

Sediments 

Air 

Soils 
(0-4-ft. below 
land surface) 

Fish 

^liiiiiiiiiiii^iiiiiiiiK^^^^ 
; l̂iiilllfiii(i£'ila^msm^^^^^ 

Ground Water 
Discfiarge (1) 

Ground Water Discharge 
Resolution/Dissolution 

Soils Off-Gassing 
as Vapors 

Absorption 

Ground Water 
Discharge 

llllilxpSSurK^^^^^^^^ 
l i l i ^ i l i i ^ i B i n i i i l i i -

Detroit River 
(recreational) 

Detroit River 

On Site 

On Site 

Detroit River 

: ; i l i i iExpOSi l i jM i i i : 
• > v y < ^ y y ^ i ^ < y ^ < y y > y y < - ^ ^ 

mmmmmmRoviiemmmm 

Dermal Contact 
Inhalation 

Incidental Ingestion 

Dermal Contact 

Inhalation 

Dermal Contact 
Incidental Ingestion 

Ingestion 

••i^liliiBii 
Yes - All age groups (actual) 

No - Detroit River too deep for contact 

Yes - All age groups (actual) 

Yes - All age groups (actual) 

No - Compounds detected in ground 
water have low bioaccumulation 
potentials 

(1) Ground water discharge from the South Works to the Detroit River is very low as calculated by Papadopulos 1984. 
Furthermore, the recovery system presently in place prevents migration of contaminants to the Detroit River. 
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Conservative a s s u m p t i o n s concerning duration and frequency of 
contact with the exposure medium, along with the other s tandard 
parameters for calculation of intakes are given in Table 3-7. 

Air 

Air is considered a potent ial t r anspor t medium since 1) volatile 
organic compounds were detected in the surficial soil samples, 2) 
organic vapor analyzer (OVA) readings (e.g., headspace analysis during 
boring programs) were elevated above background in portions of the 
Site, and 3) soil gas survey readings indicated elevated concentrations 
in former processing and manufacturing areas. Because the Site is 
sparsely vegetated, the air pathway is potentially important because of 
volatilization of compounds from the soils. 

Ground Water 

A recovery system is cur ren t ly in place and ground water is 
intercepted as an on-going process under a Consent Decree with 
MDNR. Therefore, direct use of ground water is not considered in 
this assessment based on previously mentioned conditions. 

Surface Water 

Surface water is an exposure medium to the extent tha t people 
recreationally using the Detroit River might contact contaminants in 
the river. This exposure examines the possibility that the recovery 
system is not in place and contaminants could enter the Detroit River. 
Although this exposure is highly unlikely, it is considered further to 
evaluate the possibility of ground water recovery system failure. Based 
on previous ground water work (Papadopulos 1984), an estimate of the 
surface water concentrat ions was made and is discussed in a later 
section. 

Soils 

Currently, the Site has a sparse vegetation cover. Compounds in soils 
are in a steady-state condition based on the 100 years of Site activities 
and the length of time (i.e., 10 years) since processing has ceased. 

The current soil exposure scenario consists of dermal contact with, 
inhalation of, or incidental ingestion of compounds detected in the 
surface (0 to 2 feet) and subsurface (2 to 4 feet below grade) soils in 
the area. To facilitate a conservative approach, the maximum and 

The 
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Table 3-7 

Standard Parameters Used for Calculation of Intake 
Current Site Conditions 

BASF Corporation - South Works 
Wyandotte, Michigan 

iiiiiilii:|i;ili^ilMiiiR 
Physical Characteristics 

Average Body Weight 
Surface Area Available for Dermal Exposure 

Activity Characteristics 
Amount of Water Ingested 
Amount of Air Breathed (recreational) 
Amount of Air Breathed - Work Environment 
Amount of Soil Ingested Daily (Incidental) 
Duration of Soil Contact 
Frequency of Soil Contact 
Percentage of Skin Area Contacted by Soils 
Absorption Rate of Compounds in Surface Water 
Absorption Via Dermal Contact of Surface Water 
Absorption Via Incidental Ingestion 
Absorption Rate of Inhaled Air - Suriace Water 
Surface Water Exposure 
Duration of Surface Water Exposure 
Percentage of Skin Area Contacted by Surface Water 

Material Characteristics 
Dust Adherence (Potting Soil) 
fulass Flux Rate (water-based) 

liiii 

(a) 
(a) 

(a) 
(a) 

(b) 
(c) 
(c) 

(a.c) 
(d) 
(a) 
(a) 
(a) 
(c) 
(c) 
(c) 

(a) 
(d) 

mmmmmmmmmmmmmmmmmmmmmmmmimmm 
mmmmmmmmmm 

70 kg 
18.150 sq cm 

0.1 liter/day 
3.0 cu m/hr 
3.3 cu m/hr 

0.1 g 
4 hrs/day 

20 days/yr 
10% 

Compound-Specific 
100% 
100% 

. 100% 
4 hrs/day 

20 days/year 
10% 

1.45 mg/sq cm 
0.5 mg/sq cm/hr 

i i 5 ; e H i i d l p ; M ; P i i 

• 

29 kg 
10,420 sq cm 

0.05 liter/day 
1.65 cu m/hr 
2.6 cu m/hr 

0.1 g 
4 hrs/day 
50 days/yr 

10% 
Compound-Specific 

100% 
100% 
100% 

4 hrs/day 
40 days/year 

20% 

1.45 mg/sq cm 
0.5 mg/sq cm/hr 

iiiemidiiipi^iPil 

16 kg 
7,200 sq cm 

0.05 liter/day 
0.75 cu m/hr 
2.1 cu m/hr 

0.2 g 
1 hr/day 

15 days/yr 
10% 

Compound-Specific 
100% 
100% 
100% 

1 hr/day 
10 days/year 

20% 

1.45 mg/sq cm 
0.5 mg/sq cm/hr 

a) Exposure Factors Handbook, EPA, 1989a 
b) EPA 1989 Memorandum 
c) ERM Staff Professional Judgement Based on Site Conditions 
d) Superiund Exposure Assessment Manual, EPA 1988a 
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average concentrations for surface (0 to 2 feet) and subsurface (2 to 4 
feet) soils were selected for the calculation of intakes. 

Sediments 

Stream sediments are not considered a pertinent exposure medium. 
Detroit River sediments are not exposed and are not easily accessible 
from the surface. 

3.4.6 Potentially Affected Populations 

The determination of potentially affected populations provides an 
evaluation of the expected degree of h u m a n contact with compounds 
leaving the Site. The resul ts of this determination are used to 
calculate the resultant intakes incurred by the exposed populations. 

This determination involves the following four steps: 

• Identification of exposed populations; 

• Characterization of population; 

• Analysis of population activities; and 

• Development of exposure coefficients. 

The first step compares the concentration data with the population 
da ta to identify and enumera te those populat ions (human and 
environmental) that will potentially or actually be exposed. The 
second step, population characterization, identifies those groups (e.g., 
infants, elderly, women of child-bearing ages, and endangered or 
sensitive wildlife species) within the exposed population which may 
incur a greater risk than the average population as a result of a given 
exposure. The number of people potentially affected is determined 
using site-specific information, city planning information, and census 
data. 

The third s tep , activity analysis , examines the activities (e.g., 
emplojmient, recreation) of potentially or actually exposed populations 
to define the extent of exposure of those previously identified and 
characterized populations. 

The final step is the identification of exposure coefficients for the 
affected population. The exposure coefficient combines information 
on the frequency and duration of contact with the selected compounds 
to yield a quantitative value per day. Exposure coefficients are 
developed for each exposure route to calculate the intakes. 

Tha 

3-14 _ GSS. 



The quanti tat ive analytical data were used to determine potential 
exposures. Modeling for the Site consisted of volatilized emission 
calculations and dispersion to an exposed population us ing the 
Industrial Source Complex Long-Term (ISCLT) Air Dispersion Model. 

Prior to calculation of resu l tan t intakes, the potentially exposed 
populations were identified. Two different populations were identified 
for current Site conditions. First, adults , children ages 6-12, and 
children ages 2-6 who engage in fishing activities on the Detroit River 
represented potentially exposed populations for the surface water 
exposures. Secondly, the exposed population for soil and air exposure 
pathways consisted solely of t respassers on the property. Since 
inhalation of volatilized compounds from, dermal contact with and 
incidental ingestion of soils were the possible exposures and because 
the Site is secured by a fence, only those people who trespass could be 
exposed. The population evaluated as trespassers consisted of adults, 
children ages 6-12, and children ages 2-6. Although it is highly 
unlikely that children between, the ages of 2-6 could gain access to the 
Site, they were included in the exposure calculations. These two 
populations were assumed to be exposed in different ways and to be 
affected differently by exposure. The exposure routes for the different 
populations are outlined in Table 3-8. 

Populations in residential and commercial areas adjacent to the Site 
(e.g., neighboring areas) are affected less by Site conditions than the 
t respasser population upon which the RA was based. Neighboring 
areas were not subjected to the dermal contact inhalation or ingestion 
of soil pathways and were not evaluated further in the soil and air 
pa thways . The neighboring areas might be considered as the 
population exposed to the surface water. The air pathways and 
modeling evaluated the maximally exposed person who was located on 
Site. 

3.4.7 Resultant Intakes 

General Calculations 

The concentrat ion of compounds tha t populations are exposed to 
depends on the habits of the population. Assumptions behind these 
habits are presented in Table 3-9 for each route of exposure. 

The methodology used in calculating intakes from the aforementioned 
exposure routes is presented in Section 3.4.1 and Appendix I. The 
resulting intakes for chronic and subchronic exposure levels per age 
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Table 3-8 
Routes of Exposure used in Calculation of Intakes 

Current Site Conditions 
BASF Corporation - South Works 

Wyandotte, Michigan 

\.mp6r>{iLAr^6H•• 

Child, Age 2-6 

Child, Age 6-12 

Adult 

•̂-' .: MEDIA- •• 

Surface Water 
(recreational) 

Soils 
(trespasser) 

Air 
(trespasser) 

Surface Water 
(recreational) 

Soils 
(trespasser) 

Air 
(trespasser) 

Surface Water 
(recreational) 

Soils 
(trespasser) 

Air 
(trespasser) 

'̂ m: •inQirtBs^oF'Eymmmmm 

Dermal contact while fishing 
Inhalation wtiile fishing 
Incidental ingestion 

Incidental ingestion 
Dermal contact 

Inhalation of off-gassed vapors 

Dermal contact while fishing 
Inhalation while fishing 
Incidental ingestion 

Incidental ingestion 
Dermal contact 

Inhalation of off-gassed vapors 

Dermal contact while fishing 
Inhalation while fishing 
Incidental ingestion 

Incidental ingestion 
Dermal contact 

Inhalation of off-gassed vapors 
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Table 3-9 
Characteristics of Subchronic and Chronic Exposure Scenarios 

Current Site Conditions 
BASF Corporation - South Works 

Wyandotte, Michigan 

ROUTE OF; 
EXPOSURE^ 
Ingestion 

Dermal 

Inhalation 

vamamffimmsimiyi 
mimmmmmimmm 

Surface water 
(Detroit River) 

Soils 

Surface water 
(Detroit River) 

Soils 

Surface water 
(Detroit River) 

Soils 

:ma:mimi<m:mmia 
miiisemmom^ 

Actual 
(Recreational) 

Actual 
(Trespassing) 

Actual 
(Recreational) 

Actual 
(Trespassing) 

Actual 
(Recreational) 

Actual 
(Trespassing) 

imsmmimimim!i: 
miimMmmm 

Casual 
Drinking 

Incidental 
Ingestion 

Casual contact 

Casual contact 

Volatilization 

Vapors 

m>mmim:mma-iam 
?S POPULATIONS;? 

Child age 2-6 
Child age 6-12 
Adult 

Child age 2-6 
Child age 6-12 
Adult 

Child age 2-6 

Child age 6-12 

Adult 

Child age 2-6 

Child age 6-12 

Adult 

Child age 2-6 

Child age 6-12 
Adult 

Child age 2-6 

Child age 6-12 
Adult 

mmmmmmmmfimmmmmm 
im&^pmm&mAMmWM3mmmm 

Ingestion of 0.05 L (child age 2-6 and 
child age 6-12) or 0.1 L (adults) daily 
at maximum predicted concentration 

Ingestion of 200 mg (child age 2-6) or 
100 mg (adults and child age 6-12) 
daily al maximum concentration 

One hour of exposure (20% of 
body) al maximum concentration 

Four hours of exposure (20% of 
body) at maximum concentration 

Four hours of exposure (10% of 
body) at maximum concentration 

One hour of exposure (10% of body) 
at maximum concentration 

Four hours of exposure (10% of body) 
at maximum concentration 

Four hours of exposure (10% of body) 
at maximum concentration 

One hour of exposure at the 
maximum predicted concentration 

Four hours of exposure al the 
maximum predicted concentration 

One hour of exposure at the 
maximum calculated concentration 

Four hours of exposure al the 
maximum calculated concentration 

mmmmmmmmmmfm 
miiaE'KPMiiMEfeHiiRMtBmsncs 

Ingestion of 0.05 L (child age 2-6 and 
child age 6-12) or 0.1 L (adulls) daily 
al average predicted concentration 

Ingestion of 200 mg (child age 2-6) or 
100 mg (adulls and child age 6-12) 
daily at average concentration 

One exposure event (20% of body) per 
day, 10 days/year, al average concentration 

One exposure event (20%, of body) per 
day, 40 days/year, at average concenlralion 

One exposure event (10% of body) per 
day, 20 days/year, at average concentration 

One exposure event (10% of body) per 
day, 15 days/year at average concentration 

One exposure event (10% of body) per 
day, 50 days/year at average concentration 

One exposure event (10% of body) per 
day, 20 days/year at average concentration 

One exposure event per day for 15 days/ 
year at average predicted concentration 

One exposure event per day for 
(40 tor child age 6-12 or 20 for adults) 
days/yr at average predicted concentration 

One exposure event per day for 15 days/ 
year at average calculated concentration 

One exposure event per day for 
(50 for child age 6-12 or 20 for adults) 
days/yr at average calculated concentration 
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group are presented in Table 3-10. The resul tant intakes from soil 
and air exposure are given in Appendix K as Table KX-1, where X 
denotes the area. 

Soil concentrations were readily available from the data and did not 
require calculations. Surface water and air concentrations were not 
collected for the Site and required calculating prior to determining 
the r e s u l t a n t in takes . Therefore, only surface water and air 
calculations are presented below. 

Specific Calculations - Surface Water 

Since surface water samples were not collected from the Detroit 
River, it was necessary to est imate the impact of si te-related 
compounds in ground water which potentially discharges into the 
river and their impact on the river's quality. These calculated surface 
water concentrat ions represent worst case conditions because they 
were developed under the assumption that a ground water intercept 
system did not exist. In 1984, S.S. Papadopulos and Associates 
prepared a report entitled "Rate and Direction of Ground Water Flow 
at the South Works." That investigation determined that "total ground 
water discharge from the Site is about 30 gallons per minute under 
average ground water conditions...". Further investigation concluded 
that "...the discharge from the Site is less than 0.00004 percent of the 
average discharge rate of the river...". 

Surface water concentrations were calculated using the maximum and 
average ground water concentrations from the seven monitoring wells 
installed by ERM. These concentrations were converted to surface 
water estimates using the following equation: 

SWconc = GWconc * 0.000004 

The ground water and estimated surface water concentrations are 
presented in Table 3-11. 

Specific Calculations - Air Emissions 

To determine potential exposure from volatilized compounds detected 
in the top four feet of soil, it was necessary to subdivide the Site into 
areas to expedite the risk calculations. These areas were selected 
following a thorough review of qualitative and quantitative data and 
historical information for the Site. Based on this information, samples 
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Table 3-10 
Potential Surface Water Exposure - BASF Corporalion -

Wyandotte, Michigan 
South Works 

i i i i i i i i i i i i i i i i i ; miiiimrnmiiamammmmiymmmimmmmmm 
mmsmmmmmmtmmmmmmmmcimmiimmmm 
jillxPQsaRiEiii;:;'ROpyi;i«^ 

Inhalation Child 
(mg/cub m) 

Child 

age 2-6 Arsenic 
Chromium 

Copper 
N/lercury 
Nickel 
Zinc 

Benzene 
1,2-Dichloroethane 

1.2-Dichloropropane 
Trichloroethylene 

Vinyl Chloride 
PNAs 

bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 

PCB 1254 
age 6-12 Arsenic 

Chromium 
Copper 
Mercury 
Nickel 
Zinc 

Benzene 
1,2-Dichloroelhane 

1.2-Dichloropropane 
Trichloroethylene 

Vinyl Chloride 
PNAs 

bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 

PCB 1254 
Adults Arsenic 

Chromium 
Copper 
Mercury 
Nickel 
Zinc 

Benzene 
1,2-Dichloroethane 

1,2-Dichloropropane 
Trichloroethylene 

Vinyl Chloride 
PNAs 

bis(2-Chloroethyl)elher 
bis(2-Chloroisopropyl)elher 

PCB 1254 

mmfAfiMmjMm.:-
:CbNCeNTRATiQN 
;:lil::rpPMV--^-^:;;':-

1.73E-10 
3.36E-10 
1.04E-09 
8.00E-10 
6.32E-10 
2.16E-09 
3.36E-10 
1.68E-09 
8.eOE-09 
2.00E-09 
1.60E-09 
1.84E-11 
1.84E-09 
1.28E-07 

ND 
1.73E-10 
3.36E-10 
1.04E-09 
8.00E-10 
6.32E-10 
2.16E-09 
3.36E-10 
1.68E-09 
8.eOE-09 
2.00E-09 
1.60E-09 
1.84E-11 
1.84E-09 
1.28E-07 

ND 
1.73E-10 
3.36E-10 
1.04E-09 
8.00E-10 
6.32E-10 
2.16E-09 
3.36E-10 
1.68E-09 
8.80E-09 
2.00E-09 
1.60E-09 
1.84E-11 
1.84E-09 
1.28E-07 

ND 

SUBCHRONIC 
,:.:::;v}NtAKEv\.^^7 
••(liiiO/kq/dayV. 

Not volatile 
Not volatile 
Not volatile 
Not volatile 
Not volatile 
Not volatile 
7.04E-11 
3.52E-10 
1.84E-09 
4.19E-10 
3.35E-10 

Not volatile 
3.86E-10 
2.68E-08 

Not volatile 
Not volatile 
Not volatile 
Nol volatile 
Not volatile 
Not volatile 
Not volatile 
8.55E-11 
4.27E-10 
2.24E-09 
5.09E-10 
4.07E-10 

Not volatile 
4.68E-10 
3,26E-08 

Not volatile 
Not volatile 
Not volatile 
Not volatile 
Not volatile 
Not volatile 
Not volatile 
6.38E-11 
3.19E-10 
1.67E-09 
3.80E-10 
3.04E-10 

Not volatile 
3.49E-10 
2.43E-08 

Not volatile 

•:• AVERAGE : 
JCONCENTRATION ; 

• .^PPM); ; ; .^ 
5.44E-11 
1.40E-10 
1.36E-10 
1.66E-10 
2.19E-10 
9.94E-10 
5.51E-11 
2.42E-10 
1.26E-08 
2.87E-10 
2.30E-10 
6.40E-12 
3.37E-10 
2.14E-08 

ND 
5.44E-11 
1.40E-10 
1.36E-10 
1.66E-10 
2.19E-10 
9.94E-10 
5.51 E-11 
2.42E-10 
1.26E-08 
2.87E-10 
2.30E-10 
6.40E-12 
3.37E-10 
2.14E-08 

ND 
5.44E-11 
1.40E-10 
1.36E-10 
1.66E-10 
2,19E-10 
9,94E-10 
5.51 E-11 
2.42E-10 
1.26E-08 
2.87E-10 
2.30E-10 
6.40E-12 
3.37E-10 
2.14E-08 

ND 

; C H R O N I C : 
• - I N T A K E : 

fmg/kq/dav) 
Not volatile 
Not volatile 
Not volatile 
Not volatile 
Not volatile 
Not volatile 

1.17E-11 
5.13E-11 
2.67E-09 
6.08E-11 
4.88E-11 

Not volatile 
7.14E-11 
4.54E-09 

Not volatile 
Not volatile 
Not volatile 
Not volatile 
Not volatile 
Not volatile 
Not volatile 
1.43E-11 
6.29E-11 
3.28E-09 
7.46E-11 
5.98E-11 

Not volatile 
8.76E-11 
5.56E-09 

Not volatile 
Not volatile 
Nol volatile 
Nol volatile 
Nol volatile 
Not volatile 
Not volatile 

1.08E-11 
4.74E-11 
2.47 E-09 
5.63E-11 
4,51E-11 

Not volatile 
6.61 E-11 
4.19E-09 

Nol volatile 

Weighted 
Chronic .:. 

fmq/kg/dav^ 
Not volatile 
Not volatile 
Notvolatile 
Not volatile 
Not volatile 
Not volatile 
6.87E-13 
3.02E-12 
1.57E-10 
3.58E-12 
2.87E-12 

Notvolatile 
4.20E-12 
2.67E-10 

Notvolatile 
Not volatile 
Not volatile 
Not volatile 
Not volatile 
Not volatile 
Notvolatile 
8.43E-13 
3.70E-12 
1.93E-10 
4.39E-12 
3.52E-12 

Not volatile 
5.15E-12 
3.27E-10 

Not volatile 
Not volatile 
Not volatile 
Not volatile 
Not volatile 
Nol volatile 
Not volatile 
6.35E-13 
2.79E-12 
1.45E-10 
3.31E-12 
2.65E-12 

Not volatile 
3.89E-12 
2,47E-10 

Not volatile 
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Table 3-10 
Potential Surface Water Exposure - BASF Corporalion - South Works 

Wyandolte, Michigan 

: i i » « i i i i i i i i i i ; ; ; i ; i i i l i i l i i i i i ; ; i i ; ; ; i« 
mmmmm^mmmmmmmm^mmmmfimmm Ms;;EXPC«iiJi^E;S;is;;;;;;;;popUliATfON;Ss;;;;:;;;:;;;;;; 

Dermal Contact Child age 2-6 Arsenic 

• 

Chromium 
Copper 
Mercury 
Nickel 
Zinc 

Benzene 
1,2-Dichloroethane 

1.2-Dichloropropane 
Trichloroethylene 

Vinyl Chloride 
PNAs 

bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 

PCB 1254 
Child age 6-12 Arsenic 

Chromium 
Copper 
Mercury 
Nickel 
Zinc 

Benzene 
1,2-Dichlofoelhane 

1.2-Dichloropropane 
Trichloroethylene 

Vinyl Chloride 
PNAs 

bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 

PCB 1254 
Adults Arsenic 

Chromium 
Copper 
Mercury 
Nickel 
Zinc 

Benzene 
1,2-Dichloroethane 

1.2-Dichloropropane 
Trichloroethylene 

Vinyl Chloride 
PNAs 

bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)elher 

PCB 1254 

;.;• .MAXIMUM ;V^ 
CONCENTRATION 

;mmm(ppM):mm.y^ 
8.64 E-08 
1.68E-07 
5.20E-07 
4.00E-07 
3.16E-07 
1.08E-06 
1.68E-07 
8.40E-07 
4.40E-05 
1 .OOE-06 
8.00E-07 
9.20E-09 
9.20E-07 
6.40E-05 

ND 
8.64E-08 
1.68E-07 
5.20E-07 
4.OOE-07 
3.16E-07 
1.08E-06 
1.68E-07 
8.40E-07 
4.40E-05 
1.OOE-06 
8.00E-07 
9.20E-09 
9.20E-07 
6.40E-05 

ND 
8.64E08 
1.68E-07 
5.20E-07 
4.00E-07 
3.16E-07 
1.08E-06 
1.68E-07 
8.40E-07 
4.40E-05 
1 .OOE-06 
8.00E-07 
9.20E-09 
9.20E-07 
6.40E-05 

ND 

SUBCHRONIC 
;i;:.::.|MTAI<E-; ':•. 
''•• '••(ma/kq^davV: 

4.48E-17 
8.71 E-17 
2.70E-16 
2.07E-16 
1.64E-16 
5.60E-16 
4.96E-12 
2.48E-11 
1.30E-09 
2.95E-11 
2.36E-11 
4.77E:18 
1.13E-10 

• 7.83E-09 
O.OOE+00 
3.71E-17 
7,21E-17 
2.23E-16 
1.72E-16 
1.36E-16 
4.63E-16 
4.21E-12 
2.10E-11 
1.10E-09 
2.50E-11 
2.00E-11 
3.95E-18 
9.32E-11 
6.48E-09 
O.OOE+00 
5.37E-14 
1.04E-13 
3.23E-13 
2.49E-13 
1.96E-13 
6.71 E-13 
6.09E-09 
3.04E-08 
1.59E-06 
3.62E-08 
2.90E-08 
5.72E-15 
f.35E-07 
9.39E-06 
O.OOE+00 

:.: V AVERAGE; ^ 
Cbf iJeENTRAtJON: 

^ • • . • - • • • : : < P P M ) . - . - . o - • • 

2.72E-08 
7.00E-08 
6.80E-08 
8.32E-08 
1.09E-07 
4.97 E-07 
2.76E-08 
1.21E-07 
6.29E-08 
1.44E-07 
1.15E-07 
3.20E-09 
1.69E-07 
1.07E-05 

ND 
2.72E-08 
7.00E-08 
6.80E-08 
8.32E-08 
1.09E-07 
4.97E-07 
2.76E-08 
1.21 E-07 
6.29E-08 
1.44E-07 
1.15E-07 
3.20E-09 
1.69E-07 
1.07E-05 

ND 
2.72E-08 
7.00E-08 
6.80E-08 
8.32E-08 
1.09E-07 
4.97E-07 
2.76E-08 
1.21 E-07 
6.29E-08 
1.44E-07 
1.15E-07 
3.20E-09 
1.69E-07 
1.07E-05 

ND 

X H R O N t C 
•: UPTAKE 

' Ymg/ka/dav) 
7.29E-13 
1.88E-12 
1.82E-12 
2.23E-12 
2.92E-12 
1.33E-11 
7.40E-13 
3.24E-12 
1.69E-12 
3,86E-12 
3.08E-12 
8.58E-14 
4.53E-12 
2.87E-10 
O.OOE+00 
2.21E-14 
5.70E-14 
5.53E-14 
6.77E-14 
8.87E-14 
4.04E-13 
1.31E09 
5.74E-09 
2.99E-09 
6.83E-09 
5.46E-09 
2.60E-15 
3.25E-08 
2.06E-06 
O.OOE+00 
1.69E-14 
4.35E-14 
4.23E-14 
5.17E-14 
6.77E-14 
3.09E-13 
1.00E-09 
4.39E-09 
2.28E-09 
5.22E-09 
4.17E-09 
1.99E-15 
2.48E-08 
1.57E-06 
O.OOE+OO 

Weighted 
Chronic 

f inq/kg/day) 
6.43E-14 
1.66E-13 
1.61E-13 
1.97E-13 
2.58E-13 
1.18E-12 
6.53E-14 
2.86E-13 
1,49E-13 
3.41E-13 
2.72E-13 
7.57E-15 
4.00E-13 
2.53E-11 
O.OOE+00 
1.95E-15 
5.03E-15 
4.88E-15 
5.97E-15 
7.82E-15 
357E-14 
1.16E-10 
5.07E-10 
2.63E-10 
6.03E-10 
4.82E-10 
2.30E-16 
2.86E-09 
1.81 E-07 
O.OOE+OO 
1.49E-15 
3.84E-15 
3.73E-15 
4.56E-15 
5.98E-15 
2.72E-14 
8.83E-11 
3.87E-10 
2.01 E-10 
4.61E-10 
3.68E-10 
1.75E-16 
2.19E-09 
1.39E-07 
O.OOE+OO 
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Table 3-10 
Potential Surface Water Exposure - BASF Corporation - South Works 

Wyandotte, Michigan 

mmmmmmmmmmmiimmimm mmmmmmmmmimmmiimmmmmm§ 
mmmmmmmmmmmMmmmmmmmMmmmm 
mmmMswmmmmifimmmmmimmmmmimmmmmmmmmiim 

Incidental Child 
Ingestion 

Child 

age 2-6 Arsenic 
Chromium 

Copper 
Mercury 
Nickel 
Zinc 

Benzene 
1,2-Dichloroethane 

1.2-Dichloropropane 
Trichloroethylene 

Vinyl Chloride 
PNAs 

bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)elher 

PCB 1254 
age 6-12 Arsenic 

Chromium 
Copper 
Mercury 
Nickel 
Zinc 

Benzene 
1.2-Dichloroelhane 

1.2-Dichloropropane 
Trichloroethylene 

Vinyl Chloride 
PNAs 

bis(2-Chloroelhyl)ether 
bis(2-Chloroisopropyl)ether 

PCB 1254 
Adults Arsenic 

Chromium 
Copper 
Mercury 
Nickel 
Zinc 

Benzene 
1,2-Dichloroelhane 

1.2-Dichloropropane 
Trichloroethylene 

Vinyl Chloride 
PNAs 

bls(2-Chloroelhyl)ether 
bis(2-Chloroisopropyl)ether 

PCB 1254 

mmmjmmmmm 
CONCENTRATION 

mimiimaiMiAmmmm 
8.64E-08 
1.68E-07 
5.20E-07 
4.00E-07 
3.16E-07 
1.08E-06 
1.68E-07 
8.40E-07 
4.40E-05 
1.00E-06 
8.00E-07 
9.20E-09 
9.20E-07 
6.40E-05 

ND 
8.64E-08 
1.68E-07 
5.20E-07 
4.00E-07 
3.16E-07 
1.08E-06 
1.68E-07 
8.40E-07 
4.40E-05 
1.OOE-06 
8.00E-07 
9.20E-09 
9.20E-07 
6.40E-05 

ND 
8.64E-08 
1.68E-07 
5.20E-07 
4.00E-07 
3.16E-07 
1.08E-06 
1.68E-07 
8.40E-07 

•4.4OE-O5 
1 .OOE-06 
8.00E-07 
9.20E-09 
9.20E-07 
6.40E-05 

ND 

SUBCHRONIC 
i:;:lJNTAKE:-:;i 
-:• (mg/kfl/davV : 

2.70E-09 
S.25E-09 
1.63E-08 
1.25E-08 
9.88E-09 
3.38E-08 
5.25E-09 
2.63E-08 
1.38E-06 
3.13E-08 
2.50E-08 
2.88E-10 
2.88E-08 
2.00E-06 
O.OOE+OO 
2.97E-09 
5.78E-09 
1.79E-08 
1.38E-08 
1.09E-08 
3.72E-08 
5.78E-09 
2.89E-08 
1.51 E-06 
3.44E-08 
2.75E-08 
3.16E-10 
3.16E-08 
2.20E-06 
O.OOE+OO 
1.23 E-09 
2.40E-09 
7.43E-09 
5.71 E-09 
4.51 E-09 
1.54E-08 
2.40E-09 
1.20E-08 
6.28E-07 
1.43E-08 
1.14E-08 
1.31E-10 
1.31E-08 
9.14E-07 
O.OOE+00 

•;.^^::-::AVERAGE-;.V ̂  
CONCENTRATION 

i:mmm^{PPMfm--m 
2.72E-08 
7.00E-08 
6.80E-08 
8.32E-08 
1.09E-07 
4.97E-07 
2.76E-08 
1.21 E-07 
6.29E-08 
1.44E-07 
1.15E-07 
3.20E-09 
1.69E-07 
1.07E-05 

ND 
2.72E-08 
7.00E-08 
6.80E-08 
8.32E-08 
1.09E-07 
4.97E-07 
2.76E-08 
1.21 E-07 
6.29E-08 
1.44E-07 
1.15E-07 
3.20E-09 
1.69E-07 
1.07E-05 

ND 
2.72E-08 
7.00E-08 
6.80E-08 
8.32E-08 
1.09E-07 
4.97E-07 
2.76E-08 
1.21 E-07 
6.29E-08 
1.44E-07 
1.15E-07 
3.20E-09 
1.69E-07 
1.07E-05 

ND 

;.CHRONIC: . 
m ;|NTAKE .m. 
m(mcflkqfdBv)m 

8.49E-10 
2.18 E-09 
2.12E-09 
2.60E-09 
3.40E-09 
1.55E-08 
8.61E-10 
3.78E-09 
1.96E-09 
4.49E-09 
3.59E-09 
9 98E-11 
5,27E-09 
3.34E-07 
O.OOE+00 
9.38E-11 
2.42E-10 
2.35E-10 
2.87E-10 
3.76E-10 
1.71 E-09 
9.52E-11 
4.17E-10 
2.17E-10 
4.97E-10 
3.97E-10 
1.10E-11 
5.83E-10 
3.69E-08 
O.OOE+00 
3.89E-10 
1.00E-09 
9.72E-10 
1.19E-09 
1.56E-09 
7.11 E-09 
3.95E-10 
1.73E-09 
8.99E-10 
2.06E-09 
1.64E-09 
4.58E-11 
2.42E-09 
1.53 E-07 
O.OOE+OO 

.. :Weighted ; 
: Ch ron ic . . 
• '(mq/kg/dsy) 

7.24E-10 
1.86E-09 
1.81 E-09 
2.21 E-09 
2.90E-09 
1.32E-08 
7.34E-10 
3.22E-09 
1.67E-09 
3.83E-09 
3.06E-09 
8.52E-11 
4.50E-09 
2.85E-07 
O.OOE+00 
8.00E-11 
2.06E-10 
2.00E-10 
2.45E-10 
3.21E-10 
1.46E-09 
8.12E-11 
3.56E-10 
1.85E-10 
4.24E-10 
3.38E-10 
9.42E-12 
4.97E-10 
3.15E-08 
O.OOE+OO 
3.32E-10 
8.54E-10 
8.29E-10 
1.01 E-09 
1.33E-09 
6.06E-09 
3.37E-10 
1.48E-09 
7.67E-10 
1.76E-09 
1.40E-09 
3.90E-11 
2.06E-09 
1.31 E-07 
O.OOE+OO 
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Table 3-11 
Ground Water and Estimated Surface Water Concentrations 

BASF Corporation - South Works 
Wyandotte, Michigan 

i i i i i i i i 

iiiiiiii 
i i i i i i i i i i i 

| ; | | | | i | | | | l l l lS 

iiiiiiiiiiiiiii 
^ i i in r i ioun i i i 

Iiiiii 
iiiiii • ; ; ; ; ; • ; : ; ; • ; : : : ; ; ; ; ; ; ; ; ; : ; ; ; ; ; : 

; : : • : : ; ; ; ; ; • : • ; : ; : : • ; • : • ; • ; : ; : ; : 

Arsenic 
Chromium 
Copper 
Mercury 
Nickel 
Zinc 
Benzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
Trichloroethene 
Vinyl Chloride 
PNAs 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 

;;::::::::>:::;:::;:;:::;::::;i-:::;;>^o:>::::;:::;:;-;:;:^^^^^^^ 

i | | |ro;tjn|||§l||e 

iiiiiiiililiiii(mqlw^ 
i l lM iax Imumi i i ; 

2.16E-01 
4.20E-01 
5.30E-01 
LOOE-t-OO 
7.90E-01 
2.70E-1-00 
4.20E-01 
2.10E+00 
1.10E-(-02 
2.50E-1-00 
2.00E+00 
2.30E-02 
2.30E-I-00 
1.60E-1-02 

^iii/tviSi^a'qeiis 

6.80E-02 
1.75E-01 
1.70E-01 
2.08E-01 
2.73E-01 
1.24E+00 
6.89E-02 
3.02E-01 
1.57E-f01 
3.59E-01 
2.88E-01 
8.00E-03 
4.22E-01 
2.68E+01 

ilililiiiiEimiJt|||So|^ 
liiiiiiiiilliiMiiiliii 
iiiiiiiiiiiiimfii^iiiiiiii^^^^^^^^^^^^^ 
i i iMaS i imuml i l i i 

8.60E-08 
1.68E-07 
2.12E-07 
4.00E-07 
3.16E-07 
1.08E-06 
1.68E-07 
8.40E-07 
4.40E-05 
1.OOE-06 
8.00E-07 
9.20E-09 
9.20E-07 
6.40E-05 

;l i iPvii^a:qS?ii i 

2.72E-08 
7.00E-08 
6.80E-08 
8.32E-08 
1.08E-07 
4.96E-07 
2.76E-08 
1.21 E-07 
6.28E-08 
1.44E-07 
1.15E-07 
3.20E-09 
1.69E-07 
1.07E-05 

Estimated surface water concentration = ground water concentration * 0.000004 
Dilution factor from Papadopulos, et al., 1984 
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with similar concentrat ion levels and detected compounds were 
grouped into areas. Figure 3-5 is a map of the areas. 

The size of the areas and the maximum and average concentration of 
compounds within the top four feet of soil were used to calculate 
compound-specific emission rates. These emission rates were then 
used to determine an air concentration at the receptor point. The 
receptor point for each area was taken as the hypothetical trespasser. 
The detailed text and accompanying equations and tables for the air 
dispersion modeling are presented in Appendix J . 

The assumptions made for the.r isk calculations are given in Table 3-
12 and the calculated air concentrations are presented in Table 3-13. 
It is important to note that these assumptions govern the remainder of 
the current and future land use risk assessments. The risks calculated 
hereafter are valid only if land disturbance does not exceed four feet 
below land surface. If construction activities are undertaken below a 
depth of four feet, then a new assessment based on concentrations 
detected in the deeper soils must be made for those disturbed areas. 

3.5 Risk Characterization 

3.5.1 Approach 

The final component of the RA process is risk characterization. Risk 
characterization estimates the incidence of potential adverse health or 
environmental effects under the various exposure conditions. It is 
performed by integrating information developed during the exposure 
and toxicity evaluations to yield a complete characterization of risk at a 
s i t e . The th ree d i sc re te s t eps requi red to develop th is 
characterization are as follows: 

1. Comparison with potent ial ly Applicable or Relevant and 
Appropriate Requirements (ARARs), 

2. Characterization of Noncarcinogenic Hazard Index, and 

3. Characterization of Carcinogenic Risk. 

The risks posed by compounds detected at the Site under current 
conditions were evaluated at the receptor points . The present 
concentrations of compounds detected at the Site are at steady-state, 
as is evident in a comparison of the ground water data collected 
during this investigation to previous investigations. A discussion of 
uncertainties encountered in the risk assessment process is included 

Tlw 
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Table 3-12 

Assumptions Used jn Calculating Air Emissions 
BASF Corporation - South Works 

Wyandotte, Michigan 

Excavation alternatives were not considered in this RA 

Only volatile compounds were considered to off-gas from soils 

Fugitive dust emissions were not considered 

Construction worker exposure was not considered 

Four feet under land surface available for volatilization 

Six inches to one foot of clean fill across site 

Inhalation, incidental ingestion, and dermal contact with soils 

Adults, children ages 6-12, and children ages 2-6 

Exposed populations at Biddle Avenue fenceline 

Subsurface (>4 feet) and ground water conditions were not considered 

Air modeling required subdivision of the site into areas 

Air areas were carried through the RA process 

Sixteen areas were modeled 

Farmer's Equation was used for volatilization (EPA, 1989c) 

Soil type is fill material of 50% sand and 50% clay 

Soil moisture is 0.34 

Bulk density is 0.43 g/cm^ 

Screening level model (ISCLT) was used 

5-year composite set of meteorological data from Detroit 

Urban dispersion coefficients 

Flat terrain 



Table 3-13 
Modeled Air Concentrations 

BASF Corporation - South Works 
Wyandotte, Michigan 

:':-:!':-!':-;iv'-:-:':-!-:o:-:-:-:-:-i-io 

j||j||j|M^^^ 
jlllilllllliiiinrifl^^ 
i - l i i i i i : ; i ; ; l i i i | i | i : i ; i i i i ; ; 
[Toluene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Vinyl chloride 
bis(2-Chloroisopropyl)ether 
bis(2-Chloroethyi)ether 
1,2-Dichloroethene 
Benzene 
Tetrachloroethene 

iiiiiiiiii 
illiiil 
|l|;io|iei 
i i ipp i l i 

2.20E-01 

j|jifa:|i||||||i 

illllilB̂ ^̂ ^̂ ^ 
l l l l l l l l l l l l l l l 
liiiiiiiilm^ii 

1.19E-04 

iliiiiiiiiiiria;;|^iiiiiiilii 

^ m K ^ ^ s ^ i 
mm9M^immmmiMM}Mm 
liiWpmiiiiiiiilWimili 

5.60E-02 3.15E-05 

2.81 E+01 1.59E-02 
4.78E-H00 2.69E-03 

i l i i i i i i i i i i i 
liillljM^̂ ^̂ ^ 
llli(|lllll|illi 
iiitippmliiiiii 

1.59E-01 
4.40E-02 
2.78E+01 
1.84E-1-00 

2.80E-01 

lllllllll 
Iliiillll 
iJiiibnCiiii 

iiiiiiii 
5.26E-05 
1.93E-05 
1.22E-02 
8.09E-04 

1.23E-04 

iiiiiiiiiiiii 
I i i i i i i i i i 
:iiiiiSnli 
I i i i i i i i i i 

6.70E-02 
1.70E+00 
1.18E+01 
5.80E-02 

3.30E-02 

5.80E-02 

i r i i i i i i i i i i i i 
•IIIIIIII 
mmimmmmmmmmmm 
;;:;:;;;:;;;i;;;;;;:;;;;;;;;:;;;;;;;:eoneis 

i i i i i i i i i i i i i 
3.43E-05 
8.68E-04 
6.02E-03 
2.96E-05 

1.68E-05 

2.96E-05 

NOTE: 
VOC rate(g/cm2-s)"(area (cm2))= VOC emission rate (g/s) 
VOC emission rate(g/s) * Modeled Concentration ((^ig/m3)/(g/s)) VOC concentration (ng/m3) 

All data used for the air modeling consisted of laboratory data and/or GC/MS data collected using the FAST™ 
unit, unless otherwise specified. 

pprn = mg/kg 
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Table 3-13 
Modeled Air Concentrations 

BASF Corporation - South Works 
Wyandotte, Michigan 

:i:;ii|i|;|||i:;ii;i;;iii^^^^^^ 

IIHilliiB^̂ ^̂  
;i|ii||i||i||iie^^^^^^ 
||||||i||||||||i»^^^^ 
Toluene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Vinyl chloride 
bis(2-Chloroisopropyl)ether 
bis(2-Chloroethyl)ether 
1,2-Dichloroethene 
Benzene 
Tetrachloroethene 

i i l l i i i i i i i i i i i l i i p 
lillllllllllllig^̂ ^̂ ^̂ ^ 
|||;;|||>|||||i|||||^ 
i i i i fpfimil i i i i i l i iM 

1.20E-01 6.90E-05 
1.43E-01 7.01 E-05 
1.22E+00 7.01 E-04 
2.33E-01 1.34E-04 

7.30E-02 4.22E-05 

1.22E-01 6.99E-05 

1.60E-01 9.21 E-06 

iiiilliiliiliiiiî ^̂ ^̂ ^̂ ^̂ ^̂  
:||̂ ji|i|j|||||î ^^^^^ 
liiiii^iiiiiiiiiiiiiiiiiil 
iifpp^WiiiiiliilnW^^ 

2.40E-01 1.30E-04 

2.50E-01 1.35E-04 

IIIB^̂  
;iiiiiHii 
iiiiiiiiii 
iiiiiiii 9.00E-03 

5.60E-01 

|r||i||||i|H^^^^ 

I i i i i i i i i i i i i 
iiliiiiiiifiiii mmmmmi 

.5.50E-06 

3.40E-04 

iiiiiiiiiiW^^ 
llllililM 
iiiiiiiiiiiiiiiiiiiiiiiii 
iiiipilPiwiiiitiii 8.00E-03 4.73E-06 

9.00E-03 5.37E-07 

O.OOE-t-00 

NOTE: 
VOC rate(g/cm2-s)'(area (cm2))= VOC emission rate (g/s) 
VOC emission rate(g/s) * Modeled Concentration ((^g/m3)/(g/s)) = VOC concentration (tig/mS) 

All data used for the air modeling consisted of laboratory data and/or GC/MS data collected using the FAST™ 
unit, unless otherwise specified. 

ppm = mg/kg 
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Table 3-13 
Modeled Air Concentrations 

BASF Corporation - South Works 
Wyandotte, Michigan 

i;;S:;:;;;g||:;;;;;:;|;;:;;|;;p̂ ^̂  

l|i|||||fi||i||p^^^^^ 

|i|iliii|iil|rti|iM^ 
; i i i i i ; i : ; i i i i : i ; : i l l i i i i i : l i^^^^^ 
Toluene 

1,2-Dichloroethane 

Trichloroethene 
1,2-Dichloropropane 
Vinyl chloride 
bis(2-Chloroisopropyl)ether 
bis(2-Chloroethyl)ether 

1,2-Dichloroethene 
Benzene 
Tetrachloroethene 

lllilipiii;; 
IIIIIIIIII 
l i iBpmfi 

4.00E-03 

5.00E-03 

9.00E-03 

(Vr||i;|||||i|p̂ ^̂ ^̂ ^̂  

llljilH^^^ 
iiiiiilBiiH^^^ 
i i i i i lPi i f iSl i i 

2.24E-06 

2.83E-06 
y 

5.12E-06 

||j|||M 
i i l i i i ibiii i i 
immmmmmmmm 
;||;:||CQnCii| iiiiipiPill 

1.20E-02 
3.30E-01 

1.80E-01 
3.70E-02 

4.00E-03 
4.00E-03 

Ijlilllllllllllil 
i i liiliiiiiiirlllli: 
iiiiiiiiiiiii 
iiiiiiiiiii 

6.72E-06 
1.84E-04 

1.00E-04 

2.07E-05 

2.24E-06 
2.24E-06 

mymmmmm^mmia^mymymmmm 
mmrnmMf^i^^^^mmmmm 

||||ii|!l|||ii^^^ 

iiiiiiiiiiiiiiiiî ^ illfiraiiiiiiiiiitlii 
8.00E-03 4.43E-06 
2.10E-02 1.17E-05 

1.30E-02 7.29E-06 
8.20E-02 4.55E-05 

2.00E-02 1.23E-05 

1.00E-02 5.57E-06 
1.27E-01 7.05E-05 

l • H • : • ! • ^ : • : • : . . • • • : • ! • : • ! • . • : • : • ^ l v l • l • l - ^ • ! . ! . • : • : • ! • ! • ! • : • ! - ! • : • ! • W • ^ ' • ! • ! • ! • : • ! • ! • : • ! • > ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

iiiilliiiliiiilllliii^ 
m^mm^^mmmmim. 
iiiiiiiiiliiiiiiiil 
•iptiiiiiiiiiWiiJiii 

6.00E-03 3.41 E-06 
3.20E-02 1.81 E-05 

1.70E-01 9.63E-05 

NOTE: 

VOC rate(g/cm2-s)*(area (cm2))= VOC emission rate (g/s) 
VOC emission rate(g/s) * Modeled Concentration ((^g/m3)/(g/s)) = VOC concentration (|ig/m3) 

All data used for the air modeling consisted of laboratory data and/or GC/MS data collected using the FAST™ 
unit, unless othenwise specified. 

ppm = mg/kg 
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Table 3-13 
Modeled Air Concentrations 

BASF Corporation - South Works 
Wyandotte, Michigan 

: i i i i i i i l i i i ; i i i l ; i i i i i s 

iiiiiilililM^̂ ^̂ ^̂  
iiiiiiii;iiiMlliiiiilliiii 
iiiiliiiiiiiiiiiiiiiiiiiS^^ 
Toluene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Vinyl chloride 
bis(2-Chloroisopropyl)ether 
bis(2-Chloroethyl)ether 
1,2-Dich/oroethene 
Benzene 
Tetrachloroethene 

ili||||iii|^r||i;ilii 
||||sii|ii|i|iii||l^ 
|i|;|iOp|||||||||||^ 
iiiiiPliiiiiliifppinlii 

1.00E-02 4.38E-06 
9.00E-02 3.97E-05 

6.33E-f02 2.78E-01 

7.11E+00 3.12E-03 
2.30E-01 1.01 E-04 

7.00E-03 3.07E-06 

iiiiiiiiiliiiiiiiiiiî ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂  
JIJIIIIIIJIIĤ ^̂ ^ 
iiilpnelliii^iiiiiiiipn 
iiiiipmiiiiiiiiiiimft̂ ^^^^^ 

1.20E-02 5.85E-06 

3.40E-01 1.65E-04. 

3.95E+00 1.92E-03 

1.10E-01 5.35E-05 

iiiiiil iliiiliiiiiiiiH 
lililillB̂ ^̂ ^̂ ^ 
;;iiili;iQneliiiiiiiiii 
iiiiiiiiliiiilliiiiiiiill 

2.10E-01 1.07E-04 

8.00E-03 4.07E-06 
2.60E-02 1.33E-05 

2.50E-02 1.28E-05 

^ ^ ^ ^ ^ ^ ^ : 

IIIIIB̂^̂^̂^̂^̂  
mmmmmmmmiiMmm 
iiiiiiliiiiiiiilliliilii 

1.40E-02 8.93E-06 

4.00E-03 2.55E-06 
2.60E-02 1.66E-05 

NOTE: 
VOC rate(g/cm2-s)*(area (cm2))= VOC emission rate (g/s) 
VOC emission rate(g/s) * Modeled Concentration ((^g/m3)/(g/s)) = VOC concentration ((.ig/m3) 

All data used for the air modeling consisted of laboratory data and/or GC/MS data collected using the FAST™ 
unit, unless otherwise specified. 

ppm = mg/kg 
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Figure 3-5 
Risk Assessment Areas 

jr Soil Exposure Pathways 
ASF Corporation - South Works 

Wyandotte, Michigan 

Oetroil RWef 

.U.S.H.L #37 

icrete Dock 

D. E. Co. Lease Line 



in this section to provide a perspective in interpreting the results of 
the assessment. 

3.5.2 Comparison to Potentially Applicable or Relevant and Appropriate 
Requirements (ARARs) 

Standa rds and guideUnes for compounds are determined by the 
exposure pathways. A detailed discussion of legally applicable, relevant 
and appropriate, and TBC (to-be-considered) criteria is presented in 
Appendix I. For many of the compounds detected at the South Works 
Site, promulgated s tandards or guidelines do not exist. The following 
is a summary of the ARARS by medium: 

MEDIUM ARAR 

Soil - EPA Lead and PCB Standard 

Sed iment - No ARARs 

, Air - No Applicable ARARs 

Surface Water - EPA Ambient Water Quality Criteria (AWQC) 

- Michigan Water Quality Criteria 

- EPA Maximum Contaminant Levels (MCLs) 

A comparison of levels of compounds detected in surface water and 
soils to potential ARARs is presented in Tables 3-14 and 3-15. None 
of the estimated surface water concentrations exceeded EPA MCLs, 
EPA Ambient Water Quality Criteria, or Michigan Water Quality 
S tandards . For the soil samples, a background sample (P-15) was 
collected from 0 to 2.5 feet below ground surface. The concentration 
of organic and inorganic compounds in the background soil sample 
and Michigan soil ranges are also given on Table 3-15. The actual 
concentra t ions of some compounds exceeded their respective soil 
s tandards . EPA's maximum lead guideline of 1,000 ppm was exceeded 
by the maximum subsurface soil concentration. 

3.5.3 Noncarcinogenic Hazard Index 

As described in Appendix I, the hazard index for noncarcinogens is 
the ratio of the calculated potential intake to acceptable intakes. 
EPA's guidelines for noncarcinogenic effects is one, or the ratio of the 
calculated intake to an accepted intake. Values of less t han one 
indicate t ha t a hazard does not exist. A value greater t h a n one 
indicates tha t a hazard may exist. Both chronic and subchronic 

3-18 
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Table 3-14 
Comparison of Actual Concentrations of Compounds 

with Surface Water ARARs 
BASF Corporation - Soutii Works 

Wyandotte, Miclilgan 
(concentrations in mg/L except where noted) 

imgiggg^^mg. 
eiornpc>vinc!ii:iii:i;i:;;^^^^^ 
Arsenic 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nicl<el 
Poiassium 
Selenium 
Sodium 
Zinc 
Benzene 
Chlorobenzene 
Chlorolorm 
1,1-Dichloroeihane 
1,2-Dichloroelhane 
1,1-Dichloroeihene 
irans-1,2-Dichloroelhene 
1,2- Dichloropropane 
Ethylbenzene 
Methylene Chloride 
Telrachloroeihene 
Toluene 
Trichloroethene 
Vinyl chloride 
bis(2-Cliloroelhyl)elher 
bis(2-Chloroisopiopyl)elher 
p-Chloro-m-cresol 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Phenol 
Pyrene 

|i||i|ii|g^^^^^ 

Iiiiiiiiiiiiiiiii:! 
8.64E-08 
2.80E-09 
3.26E-04 
1.68E-07 
2.12E-07 
4.08E-05 
1.60E-07 
6.08E-05 
1.36E-06 
4.00E-07 
3.16E-07 
2.01 E-05 
3.60E-09 
4.08E-03 
1.08E-06 
1.68E-07 
1.12E-07 
3.88E-07 
3.20E-08 
a.40E-07 
3.60E-09 
5.60E-08 
4.40E-05 
1.12E-08 
3.68E-08 
5.20E-09 
2.68E-08 
t.OOE-06 
8.00E-07 
9.20E-07 
6.40E-05 
1.16E-08 
1.72E-08 
2.28E-08 
2.68E-08 
9.20E-09 

• i-i-xi::;;:':-;-;- i': - i x :•:;:;:•:• i; :•:' >:' 

WmMWrnB 
2.72E-08 
1.80E-09 
1.93E-04 
7.00E-08 
6.80E-08 
1.67E-05 
8.67E-08 
1.89E-05 
5.69E-07 
8.32E-08 
1.09E-07 
7.07E-06 
2.72E-09 
8.77E-04 
4.97E-07 
2.76E-08 
1.70E-08 
5.81 E-08 
5.44E-09 
1.21E-07 
1.36E-09 
8.84E-09 
6.29E-06 
2.44E-09 
6.12E-09 
1.60E-09 
4.68E-09 
1.44E-07 
1.15E-07 
1.69E-07 
1.07E-05 
4.00E-09 
4.52E-09 
5.48E-09 
6.48E-09 
3.20E-09 

.iiiERi;iiii 
mmmimmmm. 
m^MoMicim 
iiimiomimm 
; : ; : ; ; ; • ; ; • ; ; ; ; ; : ; : : ; ; ; • : ; ; ; ; ; ; ; ; ; • ; ; ; ; ; ; ; • ; ; ; ; : ; ; ; . ; ; : ; ; : ; ; ; 

^ i i l i l ; | i | l l ; | l i 

mmmmmmm 
mmmmmim 
mmMmmm-
mmmiMmmm 
x-::io:>':>':o:o:o:':':':'>>>:':>o:-:':-:'. 

Iiiiiiiiiiiii miimmmmm 
smmfmrnm 'mmmmimmimim 
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0.01 - 0.025 

0.001 
0.025 

0.01 

0.03 

0.5 

P - Proposed drinking water standard, but nol promulgated. 
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Table 3-15 
Comparison of Actual Concentrations of Compounds with Soil ARARs 

BASF Corpoi3tion - South Works 
Wyandotte, Michigan 

(concentrations in mg/kg or ppm) 

mmmmimmmmmmmmmmm 
ilsiiiliilliiliilllilililliiiiliiii; 
ioiiiliiiQiiisieSmppiiiniiijiiiiiiiiiiiii^ 

Arsenic 
Lead 
Mercury 
Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,2-Dichloroethane 
1,2-Dichloroethene 
1,2-Dichloropropane 
Ethylbenzene 
Methylene Chloride 
Tetrachloroethene 
Toluene 
Trichloroethene 
Trichlorofluormethane 
Vinyl Chloride 
PNAs (A, B l , B2 carcinogens 
PCBs 

bis(2-Chloroisopropyl)ether 
bis(2-Chloroethyl)ether 
Fluoranthene 
Fluorene 
1-Methylnaphthalene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

Maximum Soil 
liiiigjrtiiiiiliiatiisiii 

iiiiiiiiiiiiiiiii 
148 

3110 
172 

0.315 
0.023 
0.022 
3.35 

6.801 
0.8 

1860 
0.109 
0.091 
0.368 
0.584 
112.2 
0.11 

0.141 
73.355 
20.11 

0.37 
21 

18.18 
8.33 
2.06 
2.55 
73.5 
5.3 
2.14 

ii:;;;;;:i:';;;;;;ii;;ii;:! 

iiiiiiiiii 
Standard 

500-1000 

10 

illlllllllili;: 
liiiHiiiiiii 
i i i i i i i i i i i i i 

0.7-15.9 
6 -56 

0.04-0.50 

Site-Specific 

;;;:;:;';:;;;:;;;;;:;:;;;;i;;ii;:;::;;;;;i;; 

iiiiiiiiiiiii Background 

10 
28 

0.35 

0.009 

0.011 

|iiii|M|eyfiiii^^nii|l 

iii^iiiiiipiiiiiii 
aeanup Criteria 

0.0004 

0.02 
2.8 

0.120 

0.008 
0.6 
0.1 

0.014 

0.060 

0.0004 
0.1 
1.0 

Blanks indicate nondetectable concentrations 
'Sample P-15 is background sample 
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intakes were used to calculate the hazard indices. The chronic hazard 
index was weighted to account for a lifetime of exposure. Two hazard 
indices were as follows: 

• Subchronic hazard index (subchronic in take/subchronic daily-
intake); and 

• Weighted chronic hazard index (weighted chronic i n t ake / 
reference dose). 

Surface Water 

Subchronic and chronic exposure for adults and children 6-12 were 
incidental ingestion and dermal contact with the Detroit River and 
inhalation of volatilized compounds estimated for the River in Section 
3.4.7. The assessment of the noncarcinogenic hazard is shown in 
Table 3-16. Hazard indices for subchronic and weighted chronic cases 
were 3.66x10-3 and 2.02x10-5, respectively. The hazard indices for 
existing conditions at the Site are more than two orders of magnitude 
below EPA's guideline. 

Soils and Air 

Subchronic and chronic exposures for adults, children 6-12, and 
children 2-6 were dermal contact with soils; inhalation of vapors and 
volatilized compounds from soils; and incidental ingestion of soils. 
The noncarcinogenic hazards for the areas are presented in Appendix 
K. The hazard indices for subchronic and weighted chronic cases are 
summarized in Table 3-17. All hazard indices were less t han EPA's 
guideline even under the worst-case assumptions employed here. 

3.5.4 Carcinogenic Risl< 

As described in Appendix I, the carcinogenic risk is the route-specific 
intake multiplied by the compound-specific slope factor. EPA's 
recommended guideline for cancer risk is 1x10-^ to 1x10-^, with a 
target value set at 1x10-^, This target value means one excess cancer 
could occur for every million people exposed. These slope factors are 
based on a 95 percent upper confidence limit of the carcinogenic 
potency of the compound. That is, only a five percent chance exists 
that the probability of a response could be greater than the estimated 
value on the basis of the experimental data used. Predicted risk may 
overestimate the actual risk at a site, bu t this method is used so that 
the carcinogenic risk is not underestimated. 

The 
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TABLE 3 - 1 6 

ROUTE OF EXPOSED 
EXPOSURE POPUIATION 
Inhalat ion Child age 2-6 

Child age 6-12 

Adults 

Dejnmal Contact Child age 2- 6 

Child age 6-12 

Adults 

«iiiiiiiiiiiiiiiiiiii 
Incidental Child age 2-6 
IngesUon 

Child age 6-12 

• . 

Adults 

'mmmmmmmmmmmmmmmm 

A s s e s s m e n t o f N o n c a r c i n o g e n i c E f f e c t 

COMPOUND 
Chromium 

Copper 
Mercury 

Zinc 
bls(2-Chlorolsopropyl)eLher 

Chromium 
Copper 

Mercury 
Zinc 

bls(2-Chlorolsopropyl)ether 
Chromium 

Copper 
Mercury 

Zinc 
bls(2-Chlorotsopropyl)eLher 

Chromium 
Copper 

Mercury 
Nickel 
Zinc 

bis(2-Chloroisopropyl)ether 
Chromium 

Copper 
Mercury 

Nickel 
Zinc 

bis(2-Chlorolsopropyl)ether 
Chromium 

Copper 
Mercury 

Nickel 
Zinc 

bis(2;Chloroisopropyl)e th^^^ 

Chromium 
Copper 

Mercury 
Nickel 
Zinc 

bis(2-Chlorolsopropyl)ether 
Chromium 

Copper 
Mercury 

Nickel 
Zinc 

bls(2-Chloroisopropyl)ether 
Chromium 

Copper 
Mercury 

Nickel 
Zinc 

bis(2rChlorolsopropyl)ether. 

s f o r S u r f a c e W a t e r 
B A S F C o r p o r a t i o n - S o u t h W o r k s 

W v 
SI 

(me /kg /dav l 
Not volatile 
Nol volatile 
Not volatile 
Nol volalile 
2 .68E-08 

Not volatile 
Not volatile 
Nol volalile 
Not volatile 
3 .26E-08 

Nol volatile 
Not volatile 
Nol volalile 
Nol volatile 

a n d o t t e . M i c h i g a n 
AIS + 

(m|J/kp/davl 
5 .10E-03 
3 .70E-03 
5 .10E-05 

none 
none 

5 .10E-03 
3 .70E-03 
5 . I0E-05 

none 
none 

5 .10E-03 
3 .70E-03 
5 . I0E-05 

none 
2 43E-08 none 

T o t a l f n h a l o t i o n ind«)c» 
8 71E-17 
2 .70E-16 
2 .07E-16 
1.64E-16 
5 .60E-16 
7 .83E-09 
7 .21E-17 
2 .23E-16 
1.72E-16 
1.36E-16 
4 .63E-16 
6 .48E-09 
1.04E-13 
3 .23E-13 
2 .49E-13 
1.96E-13 
6 .71E-13 

1 OOE-01 
3 .70E-03 
2 .00E-03 
2 .00E-02 
2.00E-01 
4 .00E-03 
l.OOE-01 
3 .70E-03 
2 .00E-03 
2 .00E-02 
2.00E-01 
4 .00E-03 
l.OOE-01 
3 .70E-03 
2 .00E-03 
2 .00E-02 
2.00E-01 

9.39E7P6 4 .0pE-03 

iiiiiiiiiiijwifijtiawm 
5.25E-69 
1.63 E-08 
1.25E-08 
9 .88E-09 
3 .38E-08 
2 .00E-06 
5 .78E-09 
1.79E-08 
1.38E-08 
1.09E-08 
3.72 E-08 
2 .20E-06 
2 .40E-09 
7 .43E-09 
5.71 E-09 
4 .51E-09 
1.54E-08 

l.OOE-01 
3 .70E-03 
2 .00E-03 
2 .00E-02 
2 .00E-01 
4 .00E-03 
l.OOE-01 
3 .70E-03 
2 .00E-03 
2 .00E-02 
2 .00E-0I 
4 .00E-03 
l.OOE-01 
3 .70E-03 
2 .00E-03 
2 .00E-02 
2.00E-01 

.9 .14E-P7 4.pOE-03 
f d t a i i n a e s t i o n in<l<:jc= 

S u b c h r o n i c H a z a r d = 

SI M I S 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+OO 
OOOE+00 
0 OOE+00 

o-ooBfrnammmmimm 
8 . 7 1 E - i 6 
7 .29E- I4 
1.04E-13 
8 .19E-15 
2 .80E-15 
1.96E-06 
7 .21E-16 
6 .03E-14 
8.58E-14 
6 .78E-15 
2 .32E-15 
1.62E-06 
1.04E-12 
8.73E-11 
1.24E-10 
9 .82E-12 
3 .36E-12 

, 2 .35E-03 

mi&5Emmiimiimmiiim 
5.'25E-68 
4 .39E-06 
6 .25E-06 
4 .94E-07 
1.69E-07 
5 .00E-04 
5 .78E-08 
4 .83E-06 
6 .88E-06 
5 .44E-07 
1.86E-07 
5.50E-04 
2 .40E-08 
2.01 E-06 
2 .86E-06 
2 .26E-07 
7 .71E-08 
2 .28E-04 

••i.3je*>3;*:s;;i;;;i:;;;;; 
3 . 6 6 E - 0 3 W e 

O n l y 

CI 
fme /kg /dav l 

Notvolati le 
Not volatile 
Not volatile 
Not volatile 
2 .67E-10 

Not volatile 
Not volatile 
Notvolat i le 
Notvolati le 
3 .27E-10 

Not volalile 
Nol volalile 
Notvolat i le 
Not volatile 

RIt) + 
(mu /kg /dav l 

5 .10E-03 
3 .70E-02 
5 .10E-05 
2 .00E-01 
4 .00E-02 
5 .10E-03 
3 .70E-02 
5.10E-O5 
2 .00E-01 
4 .00E-02 
5 .10E-03 
3 .70E-02 
5 .10E-05 
2 .00E-0 i 

2 .47E:10 4 ,ppE-02 
m i m ^ o ^ i i i i K i M i i o M M S ^ i i i 

1 .66E- i3 
1.61E-13 
1.97E-13 
2 .58E-13 
1.18E-12 
2 .53E-11 
5 .03E-15 
4 .88E-15 
5 .97E- I5 
7 .82E-15 
3 .57E-14 
1.81E-07 
3 .84E-15 
3 .73E-15 
4 .56E-15 
5 .98E-15 
2.72E-14 

1 .OOE+00 
3 .70E-02 
2 .00E-03 
2 .00E-02 
2.00E-01 
4 .00E-02 
1 .OOE+00 
3 .70E-02 
2 .00E-03 
2 .00E-02 
2 .00E-01 
4 .00E-02 
1 .OOE+00 
3 .70E-02 
2 .00E-03 
2 .00E-02 
2.00E-01 

1,39E:P7 4 .0pE-p2 ... 

iimiiimmiiiiiiiiMeimitiMMexm 
1.86E-09 
1.81E-09 
2 .21E-09 
2 .90E-09 
1.32E-08 
2 .85E-07 
2 .06E-10 
2 .00E-10 
2 .45E-10 
3 .21E-10 
1.46E-09 
3 .15E-08 
8 .54E-10 
8 .29E-10 
1.01 E-09 
1.33E-09 
6 .06E-09 

1.OOE+00 
3 .70E-02 
2 .00E-03 
2 .00E-02 
2 .00E-01 
4 .00E-02 
1.OOE+00 
3 .70E-02 
2 .00E-03 
2 .00E-02 
2.00E-01 
4 .00E-02 
1 .OOE+00 
3 .70E-02 
2 .00E-03 
2 .00E-02 
2.00E-01 

1.31 E-07 4 .00E-02 
•Total i n a e s t i o n iridexr^'. 

i g h t e d C h r o n i c H a z a r d = 

Cl/RfD 
O.OOE+OO 
O.OOE+00 
O.OOE+OO 
O.OOE+OO 
6.67E-09 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
8.18E-09 
O.OOE+OO 
O.OOE+OO 
O.OOE+00 
O.OOE+OO 
6.17E-09 

i Z A Q E - o a ;. 
i . 4 1 E - 1 3 
3 .71E-12 
8.39E-11 
l . lOE-11 
5 .01E- I2 
5 .40E-10 
4 . 2 9 E - I 5 
1.13E-13 
2 .55E-12 
3 .34E-13 
1.52E-13 
3 .87E-06 
3 .27E-15 
8.59E-14 
1.95E-12 
2 .55E-13 
1.16E-13 
2.9.'5E-06 

• :-6;»2Bso6i 
1.86E;-09 
4 .89E-08 
i . i i E - o e 
1.45E-07 
6 .61E-08 
7 .12E-06 
2 .06E-10 
5 .41E-09 
1.22E-07 
1.60E-08 
7.31 E-09 
7 .87E-07 
8 .54E-10 
2 .24E-08 
5 .07E-07 
6 .65E-08 
3 .03E-08 
3 .26E-06 
j;:^3JSi05;:;:: 

2 . 0 2 E - 0 5 



Table 3-17 
Summary of Reasonable Hazard Analysis for Soil and Air Exposure 

Current Site Conditions 
BASF Corporation - South Works 

Wyandotte, Michigan 

iiiiiireiiii 

1 
2 
3 
4 
5 
6 
7 
8 
9 . 
10 
11 
12 
13 
14 
15 
16 

iii;iiif||n| 

0.00447 
0.0302 
0.309 

0.00943 
, 0.0592 

0 
0.00632 
0.00146 
0.0163 

0.000361 
0.00206 
0.0312 
0.0181 

0.00907 
0.000731 
0.00528 

Target value = 1 
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Surface Water 

An asses smen t of potential carcinogenic risks for surface water is 
presented in Table 3-18. Chronic in takes are used to calculate 
lifetime-weighted carcinogenic risk. Chronic exposure for adults , 
children 6-12, and children 2-6 involved dermal contact with and 
incidental ingestion of compounds est imated for the River and 
inhalat ion of volatilized compounds. The lifetime-weighted risk for 
surface wate r exposure is 3x10-8, which is more than an order of 
magnitude lower than EPA's target risk level of 1x10'^. 

Soil and Air 

The chronic exposure for adults, children 6-12, and' children 2-6 
involved dermal contact with soils; inhalation of vapors and volatilized 
contaminants from exposed soils; and the incidental ingestion of soils. 
The carcinogenic risk for each area is calculated and presented in 
Appendix K. The lifetime-weighted risks are summarized in Table 
3-19. Figure 3-6 depicts the carcinogenic risk results for each area. 
The weighted carcinogenic risk for the areas ranged from IxlO'^ to 
8x10-9. Areas 1, 3, 7, 10, 11, 12, 15, and 16 had carcinogenic risks 
lower t h a n 1x10'^. The remaining areas exceeded the 1x10-6 r isk 
level, wi th only Area 6 exceeding the 1x10-^ risk level. The 
compound responsible for these exceeding the 1x10-^ risk level in 
Area 6 was bis(2-chloroethyl)ether. 

These r isk values were determined for hypothetical t respassers who 
spend time on the Site. These risk values are significantly less for the 
residential and commercial population located adjacent to the Site 
because the neighboring areas are not directly exposed to compounds 
in the Site soils and are located further from the source areas. 

3.5.5 Risk Perspective 

Exposure to site-related compounds estimated for the Detroit River 
does not pose a threat to human health and the environment. It is 
important to note that EPA's methodology for calculating risk is based 
upon a se t of conservative assumpt ions and does not provide an 
accurate estimate of risk, but rather a probability tha t risk will not 
exceed the derived estimate. The uncer ta in ty inherent in EPA's 
methodology is described in Appendix I. In addition, the levels of 
compounds detected at the Site tend to overestimate the exposure 
point concentration at a receptor. 

Th« 
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TABLE 3-18 
Assessment of Carcinogenic Risks for Surface Water Only 

BASF Corporation - South Works 
Wvandotte. Michigan 

ROUTE OF EXPOSED 
EXPOSURE POPULATION 
Inhalation Child age 2-6 

Child age 6-12 

Adults 

mmmmmmmmmmmmmmmmm 
Dermal Contact Chiid age 2-6 

Child age 6-12 

Adults 

;iiiiiiiiiiiiiiiiiiiii 
Incidental Child age 2-6 
Ingestion 

• 
Child age 6-12 

Adults 

^ : • : • : • ; • : • : • : . : . : • ^x • : • ; ^^>^^ : •x •x •^ : • : • ; •x : - : . : • : • : • ^ ; • ; • : • : • : - ^^x • : • : • : • : • : - ^^^ : • : • : • : • : • : • : • ; • : • : • : • 

x;xj;:;:;>*:x;:::;x;:;::™^^ 

I N D I C A T O R 
Arsenic 
Nickel 

Benzene 
1.2-Dlchloroe thane 

1,2-Dichloropropane 
Trichloroethylene 

Vinyl Chloride 
bis(2-Chloroethyl)ether 

Arsenic 
Nickel 

Benzene 
1,2-DlchIoroe thane 

1,2 -Dichloropropane 
Trichloroethylene 

Vinyl Chloride 
bis(2-Chloroethyl)ether 

Arsenic 
Nickel 

Benzene 
1,2-Dlchloroethane 

1,2-Dlchloropropane 
Trichloroethylene 

Vinyl Chloride 
.. bis(2-Chl.oî ^^^^^ 

i\rsenic 
Benzene 

1,2-Dichloroethane 
1,2-Dichloropropane 

Trichloroethylene 
Vinyl Chloride 

bis(2-Chloroethyl)ether 
Arsenic 
Benzene 

1,2-Dlchloroethane 
1,2-Dlchloropropane 

Trichloroethylene 
Vinyl Chloride 

bis(2-Chloroethyl)ether 
Arsenic 
Benzene 

1,2-DIchloroe thane 
1,2-Dichloropropane 

Trichloroethylene 
Vinyl Chloride 

bis(2-Chloroethyl)ether 
fiimmimmimmimmmimmmmm 

.Arsenic 
Benzene 

1,2-Dlchloroe thane 
1,2-Dichloropropane 

Trichloroethylene 
Vinyl Chloride 

bis(2-Chloroethyl)ether 
Arsenic 
Benzene 

1,2-Dlchloroethane 
1.2-Dlchloropropane 

Trichloroethylene 
Vinyl Chloride 

bis(2-Chloroethyl)ether 
Arsenic 
Benzene 

1,2-Dlchloroethane 
1,2-DlchIoropropane 

Trichloroethylene 
Vinyl Chloride 

bis(2-Chloroethyl)ether 

CI 
(rriL'/ke/davl 

Not volatile 
Not volatile 
6.87E-13 
3.02E-12 
1.57E-10 
3.58E-12 
2.87E-12 
2.67E-10 

Not volatile 
Not volatile 
8.43E-13 
3.70E-12 
1.93E-10 
4.39E-12 
3.52E-12 
3.27E-10 

Not volatile 
Not volatile 
6.35E-13 
2.79E-12 
1.45E-10 
3.31E-12 
2.65E-12 

Slope Factor 
fme/k?/dav) 

5.00E+01 
8.40E-01 
2.90E-02 
9.10E-02 

none 
1.70E-06 
2.95E-01 
l.lOE+00 
5.00E+01 
8.40E-01 
2.90E-02 
9.10E-02 

none 
1.70E-06 
2.95E-01 
I.IOE+OO 
5.00E+01 
8.40E-01 
2.90E-02 
9.10E-02 

none 
1.70E-06 
2.95E-01 

2.47E-I0 l.lOE+00 

:iT6tdtInhdtMtdixRl3k-=S 
6.43E-14 
6.53E-14 
2.86E-13 
1.49E-13 
3.41E-13 
2.72E-13 
4.00E-13 
1.95E-15 
1.16E-10 
5.07E-10 
2.63E-10 
6.03E-10 
4.82E-10 
2.86E-09 
I.49E-15 
8.83E-U 
3.87E-10 
2.01E-10 
4.61E-10 
3.68E-10 

1.75E+O0 
2.90E-02 
9.10E-O2 
6.80E-02 
l.lOE-02 
2.30E+O0 
l.lOE+00 
1.75E+O0 
2.90E-02 
9.10E-02 
6.80E-02 
l.lOE-02 
2.30E+O0 
I.IOE+OO 
1.75E+O0 
2.90E-02 
9.10E-02 
6.80E-02 
l.lOE-02 
2.30E+00 

2.19E-09 l.lOE+00 
mmmmmmmmmmm 

7.24E-10 
7.34E-10 
3.22E-09 
1.67E-09 
3.83E-09 
3.06E-09 
4.50E-09 
8.00E-11 
8.12E-U 
3.56E-10 
1.85E-10 
4.24E-10 
3.38E-10 
4.97E-10 
3.32E-10 
3.37E-10 
1.48E-09 
7.67E-10 
1.76E-09 
1.40E-09 

1.75E+O0 
2.90E-02 
9.10E-02 
6.80E-02 
l.lOE-02 
2.30E+O0 
l.lOE-hOO 
1.75E+O0 
2.90E-02 
9.10E-02 
6.80E-02 
l.lOE-02 
2.30E+O0 
l.lOE+00 
1.75E+O0 
2.90E-02 
9.10E-02 
6.80E-02 
l.lOE-02 
2.30E+00 

2.06E-09 I.IOE+OO 

Total Jncr6stiortilisk';i~ 

C I ' S F 
0 E+00 
0 E+00 
2 E-14 
3 E-13 
0 E+00 
6 E-18 
8 E-13 
3 E-10 
0 E+00 
0 E+00 
2 E-14 
3 E-13 
0 E+00 
7 E-18 
1 E-12 
4 E-IO 
0 E+00 
0 E+00 
2 E-14 
3 E-13 
0 E+00 
6 E-18 
8 E-13 
3 E-10 

9 E - 1 0 
1 E-13 
2 E-15 
3 E-14 
1 E-14 
4 E-15 
6 E-13 
4 E-13 
3 E-15 
3 E-12 
5 E-11 
2 E-11 
7 E-12 
1 E-09 
3 E-09 
3 E-15 
3 E-12 
4 E-11 
1 E-11 
5 E-12 
8 E-10 
2 E-09 

msmmoam 
1 E-09 
2 E-11 
3 E-10 
1 E-10 
4 E-11 
7 E-09 
5 E-09 
1 E-10 
2 E-12 
3 E-11 
1 E-11 
5 E-12 
8 E-10 
5 E-10 
6 E-10 
1 E-11 
1 E-10 
5 E-11 
2 E-11 
3 E-09 
2 E-09 

2 E-OS 
Carcinogenic Risk = 3 £-08 



Table 3-19 
Summary of Risk Analysis for Soil and Air Exposures 

Current Site Conditions' 
BASF Corporation - South Works 

Wyandotte, Michigan 

i;iii;^iireiii:| 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

i i i i l i i irli i iti 

8E-09 
1E-05 
5E-07 
2E-06 
2E-06 
1E-03 
1E-06 
2E-06 
8E-06 
2E-07 
3E-08 
6E-07 
7E-06 
4E-06 . 
6E-07 
8E-09 

Bold indicates exceeds 1 E-06 
Italic indicates exceeds 1 E-04 
Target value = 1 E-06 
'Hypothetical trespasser is potentially exposed population. 
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Figure 3-6 
Risk Assessment Areas 

3r Soil Exposure Pathways 
Current Site Conditions 

Based on Assumptions in 
Tables 3-7 and 3-12 

ASF Corporation - South Works 
Wyandotte, Michigan 

. troit RWer 

U.S.H.L #37 
- ' . - • • ' • ' ' ' ' • • • 

icrete Dock 

W ; PENNWALT 
^ 1 CORP. 



In order to pu t the calculated risk and hazard values into perspective, 
consideration was given to the following: 

• Conservative hea l th -based a s sumpt ions were u sed in the 
derivation of all quantitative risks; 

• Residents in areas adjacent to the Site were not evaluated as a 
potentially exposed population because the greatest exposure 
occurs from actual contact with the Site soils. Unless a person 
physically t respasses on the Site, the exposures and subsequent 
risks from residing near the South Works Site is significantly 
less t han the t respasser . That is, the potential r isks to the 
residential and commercial communities near the Site would be 
below the 1 x 10"^ optimum risk level used by EPA; 

• The Detroit River adjacent to the Site is not used extensively for 
recreat ional (i.e., swimming) activities to the bes t of our 
knowledge; a l though heavy fishing activities do occur on the 
River. Therefore, the a s sumpt ions used for recreat ional 
scenarios were conservative and may have over-estimated the 
actual risks posed by contaminants, if any, that enter the Detroit 
River from the Site. Additionally, the estimated surface water 
concent ra t ions were based on maximum concent ra t ions of 
ground water sampling results. This estimation did not consider 
biodegradation or the presence of the recovery well systems 

• which would further reduce the flow of contaminants to the 
Fliver; 

• A recreational population was evaluated for potential exposures 
on the Detroit River, while t respassers were evaluated as the 
exposed population for the Site; 

• Ground water underlying the Site is not used and could not be 
suitable for h u m a n use, regardless of the present ground water 
quality because 1) the fill material has a very low water yield, 2) 
underlying bedrock aquifer has high sulfide concentrations that 
restrict its use, and 3) potable water is readily available through 
the City of Wyandotte; 

• The concen t r a t i ons used in the air exposure pa thways 
represented conditions up to four feet below land surface. Any 
air exposure to this depth of contaminated soil is unlikely; and 

• Construction activities that might expose soils to a depth greater 
than four feet below land surface do not occur. 
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SECTION 4 
ENVIRONMENTAL ASSESSMENT 

4.1 Site Walkover 
The environmental assessment was performed to augment the human 
health risk assessment. It consisted of a site walkover, determination 
of endangered species , protect ion of the Detroit River, and 
recreat ional u se of the Detroit River. These components are 
described below. 

A site walkover was conducted by experienced biologists. Vegetation 
present on the Site was homogeneously distributed and of low 
diversity. Plant species in open field areas consisted primarily of 
pioneering grass and weeds (i.e., clover, wild carrot, plantain, 
dandelion, and wild strawberry). The open field appears to have been 
originally seeded with grass, but has since been invaded by pioneering 
weed species. Open field growth is patchy and appears to be very 
stressed (i.e., s tunted growth). 

The only sh rub and tree species on site are planted ornamental 
varieties: cedar and Chinese elm. The highest diversity of vegetation 
appears along the shoreline, but consists primarily of invading stress 
tolerant weed species (i.e., American elm, cottonwood, tree-of-heaven, 
box elder, willow, dogwood, goldenrod, as te rs , red-osier, gray 
dogwood, sumac, deadly night shade, reed grass, wild grape, and wild 
rose). 

Wildlife usage of the property appeaed to be primarily avian: gulls, 
Canada Geese, and mourning doves. No active or abandoned bird nests 
were noted in the few shrub and tree species on site. The only 
evidence of other wildlife use of the property was one woodchuck 
burrow. No other visual evidence (i.e., scats or tracks) of wildlife use 
was noted. Overall, site conditions were not desirable for habitat 
because of low cover and food sources. Aquatic faunal use of the 
property could not be assessed due to the season (i.e., winter); 
however, the shoreline habitat (i.e. concrete breakwall, bulkheads, and 
rip-rap) was not considered an attractive habitat for such species. 

Wetland habitats or other environmentally sensitive habitats were not 
found on the Site. Rare, threatened, or endangered plant or animal 
species were not observed on site. 
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4.2 Endangered Species Determination 

Michigan Natural Features Inventory database indicated the following 
natural features at or within the vicinity of the Site: 

• Strophe s tyles helvula - State special concern plant was last 
observed in 1914 in this area based on an ancient record 
concerning Grosse Isle. The species may still occur in nearby wet 
areas (i.e., ditches, wet meadows, sandy shores, etc.). 

• Obovaria subrotunda - State threatened animal was last observed 
pre-1930 based on an ancient record concerning the Detroit 
River. This species still exists in nearby rivers. A survey for this 
clam should be instituted if waterway development is proposed. 

4.3 Environmental Summary 

The results of the environmental assessment for the Site indicated 
little impact on terrestrial or aquatic flora and fauna resulting from the 
compounds detected. Surface water concentrations are significantly 
lower than either EPA Ambient Water Quality Criteria or Michigan 
Water Quality Standards. Vegetation at the Site is sparse. There are 
no Indications of endangered species at the Site. 
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SECTION 5 
RISK ASSESSMENT - FUTURE LAND U S E 

5.1 Approach 
The risk assessment for future land use followed the same steps as 
d iscussed in Section 3 for the cu r ren t Site condit ions. The 
differences between the two are the exposure assumptions which are 
discussed below and the RA approach, as denoted in Figure 3-2. 

The City of Wyandotte Zoning Ordinance identified 15 future land use 
categories. These categories were examined for exposures specific to 
each category type. Zoning categories with similar exposure scenarios 
were grouped together into five major land use groups. The original 
fifteen zoning categories and the resulting five major land use groups 
are shown in Table 5-1. The exposure assumptions for each land use 
group are described in Section 5.2. Once the land groups were 
determined, the exposure assumptions for each group were used to 
calculate the risk for each area. Through this process, a risk level was 
calculated for a land use group in each area. 

Two other steps were evaluated after the risks were calculated for 
each land use group. First, the calculated risk was compared to a 
target risk of 1x10 '^ for carcinogens. For noncarcinogens, a hazard 
index of 1.0 was used as the target. If risk for an area was equal to or 
lower t han 10"6, then the land use group for that area was further 
considered. If the risk did not meet the I x l O ' ^ level, then design 
and construction techniques and landscaping practices were assumed 
to be employed to reduce the risk to that level. 

The second step considered subsurface conditions and historical land 
use. Data gathered from deeper soil borings (i.e., below four feet) and 
ground water samples indicated tha t the subsurface conditions in 
some areas could pose potential r i sks from future construction 
activities. This data was not used in the quantitative risk assessment 
since more detailed information on future excavation or building 
construction specifications were needed to evaluate the potential risk 
from exposure to soils greater than four feet deep. However, this data 
is considered pertinent in a qualitative sense to evaluate risk from 
potential exposures during future land use . An extra level of 
protection was thereby added to the quantitative assessment by 
lowering the land use group to a more restrictive one (e.g. less 
exposure time) when undesirable subsurface conditions or historical 
industrial use of an area were evaluated. 

Th» 
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Table 5-1 

City of Wyandotte Zoning Ordinance and 
Major Land Use Groups 

BASF Corporation - South Works 
Wyandotte, Michigan 

i l i i l i i i i l i i i i i i s i g 

RM-1A 

RA 

RT 

RM-1 

RM-2 

RM-3 

0-S 

B-1 

CBD 

B-2 

1-1 

1-2 

1-3 

RU 

P-1 

Multiple Family Residential District 

One Family Residential District 

Two Family Residential District 

Multiple Family Residential District 

Multiple Family Residential District 

Multiple Family Residential District 

Office Service District 

Neighborhood Business District 

Central Business District 

General Business District 

Industrial District 

Industrial District 

Industrial District 

Recreation Unit District 

Vehicular Parking District 

Land Use Group" 

RESIDENTIAL 

COMMERCIAL 

INDUSTRIAL 

RECREATIONAL 

PARKING 
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When subsurface conditions were not an issue, then the highest 
available land use group was assigned to the area. The next lowest 
land use group was assigned if subsurface conditions were an issue. 
This evaluat ion was based on quant i ta t ive data and the best 
professional judgement. In essence, the evaluation served as a "reality 
check" by comparing the calculated risk with additional environmental 
data and historical site knowledge. 

The remainder of Section 5 p re sen t s the resul t s of the risk 
characterization for future residential, commercial, industrial , and 
parking land uses with a general statement regarding the recreational 
land use group. 

5.2 Exposure Evaluation - Future Land Use 

The exposure evaluation for future land use is the same approach as 
used in Section 3.4 for Scenario A - the current conditions. The Site 
compounds and the toxicological indices for these compounds are the 
same as previously discussed in Sections 3.2 and 3.3, respectively. 
However, the exposure a s s u m p t i o n s and potential ly exposed 
popula t ions vary for each future land use . The differences are 
described below with a summary of the exposure pathways and 
popula t ion by scenario provided in Table 5-2. Each of these 
subsections describes only the risk calculation for each land use group. 
The two final steps in classifying an area are presented in Section 5.4. 

Residential Use - Scenario B 

This scenario assumed residential dwellings across the 84-acre Site 
with all age groups potentially being exposed. The s t andard 
parameters for exposure to soils and ground water are given in Table 
5-3. Worst-case parameters for adults included inhalation of vapors 
from soils for 24 hours per day for 350 days per year for 30 years in 
the residence. Although public water would be required by the City, 
this scenario examined the installation of an unauthorized well and its 
use as a full-time potable water supply. The probability of installing a 
potable water well located in the low water yielding overburden at the 
Site is extremely low. This scenario was considered because 1) 
someone may install a well without the city's knowledge or approval 
and 2) regulatory agencies tjrpically require a ground water future use 
scenario in risk assessments . Inclusion of ground water as potable 
water had a minor impact on the risk calculations when compared to 
soil exposure. 

The 
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Table 5-2 
Exposure Pathways and Affected Population 

for Each Scenario 
BASF Corporation - South Works 

Wyandotte, Michigan 

l:i;iilSciSiSarl6lil:ii;i 

A - Current 

B - Residential 

C - Commercial 

D - Industrial 

E - Parking 

mmmmmmmmmM î̂ WMmmmmmmsm 

Dermal contact, inhalation, incidental 
ingestion - Detroit River 

Dermal contact, inhalation, incidental 
ingestion - Site soils 

Dermal contact, inhalation, incidental 
ingestion - Site soils 

Dermal contact, inhalation, ingestion -
ground water 

Dermal contact, inhalation, incidental 
ingestion - Site soils 

Dermal contact, inhalation, incidental 
ingestion - Site soils 

Inhalation - Site soils 

]Popu1ationi.-£l::^ 

Adults, 
Children 2-6, 
Children 6-12 

Adults, 
Children 2-6, 
Children 6-12 

Adults, 
Children 2-6, 
Children 6-12 

Adults, 
Children 2-6 

Adults 

Adults, 
Children 2-6, 
Children 6-12 
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Table 5-3 
Standard Parameters Used for Calculation of Intake 

Future Residential Conditions 
BASF Corporation - South Works 

Wyandotte, Michigan 

mmmmmmmmm^m^mmmm$mmmmmmmmmmmmm!iy 

Physical Characteristics 
Average Body Weight 
Surface Area Available for Dermal Exposure 

Activity Characteristics 
Amount of Water Ingested 
Amount of Air Breathed 
Amount of Soil Ingested Daily (Incidental) 
Duration of Inhalation Exposure 
Duration of Soil Contact 
Frequency of Soil Contact 
Percentage of Skin Area Contacted by Soils 
Absorption Via Dermal Contact 
Absorption Via Incidental Ingestion 
Absorption Rate of Inhaled Air 
Duration at Residence 
Lifetime 
Amount of Air Breathed During Showering 
Percentage of Surface Area Immersed During Shower 
Length of Exposure While Showering 
Length of Additional Exposure After Showering 
Volume of Shower Stall 
Volume of Bathroom 
Volume of Water Used While Showering 
Bathing Frequency 

Material Characteristics 
Dust Adherence (Potting Soil) 
Mass Flux Rate (water-based) 

IIIIII 

(a) 
(a) 

(a) 
(a) 
(b) 
(a) 
(c) 
(c) 

(a,c) 
(a) 
a) 
a) 

(a) 
(a) 
(e) 
(e) 
e) 
e) 
e) 
e) 
e) 
c) 

(a) 
(d) 

ipi i i i i i i i ; ; is l i i i i^ 
mmmmmmmrnmi 

70 kg 
18,150 sq cm 

2 liters/day 
3.3 cu m/hr 

0.1 g 
24hrs 

4 hrs/day 
350 days/yr 

10% 
100% 
100% 
100% 
30yrs 
75yrs 

0.83 cu m/hr 
100% 
10 min 
10 min 
3 cu m 
10cu m 
100 liters 
350 d/yr 

1.45 mg/sq cm 
0.5 mg/sq cm/hr 

i ; Child age 6-̂ 12 

29 kg 
10,420 sq cm 

2 liters/day 
2.6 cu m/hr 

0.1 g 
24hrs 

4 hrs/day 
350 days/yr 

10% 
100% 
100% 
100% -
18yrs 
75yrs 

0.46 cu m/hr 
100% 
10 min 
10 min 
3 cu m 
lOcu m 
100 liters 
350 d/yr 

1.45 mg/sq cm 
0.5 mg/sq cm/hr 

/:: Child aae 2-6 :•: 

16 kg 
7,200 sq cm 

1 liter/day 
2.1 cu m/hr 

0.2 g 
24 hrs 

1 hr/day 
350 days/yr 

10% 
100% 
100% 
100% 
18yrs 
75yrs 

0.25 cu m/hr 
100% 
10 min 
10 min 
3cu m 
10 cu m 
100 liters 
350 d/yr 

1.45 mg/sq cm 
0.5 mg/sq cm/hr 

a) Exposure Factors Handbook, EPA, 1989a 
b) EPA 1989 Memorandum 
c) ERM Staff Professional Judgement Based on Site Conditions 
d) Superfund Exposure Assessment Manual, EPA 1988a 
e) Symms, 1987 
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These exposure parameters defined the subchronic (i.e., short-term) 
and chronic (i.e., long-term) exposure characteristics for each route of 
exposure as presented in Table 5-4. The resul tant in takes were 
calculated using these exposure characteristics, the concentration of 
each Site compound, and the toxicity of the compound as described 
previously. The detailed intake tables for future residential use are 
given in Appendix K under Scenario B. 

Commercial Use - Scenario C 

Future commercial use of the Site considered an adult workforce with 
a meeting place for children ages 6-12 after school and dur ing the 
summer. This scenario was similar to the residential land use 
scenario except tha t 1) children ages 2-6 were not considered, 2) 
ground water exposure was not evaluated since commercia l 
establishments would have public water and sewers, and 3) exposure 
assumptions were based on an eight-hour day for adults with less 
exposure time for children ages 6-12. The standard parameters for 
future commercial use are outlined in Table 5-5 with subchronic and 
chronic exposure charac ter i s t ics presented in Table 5-6. The 
resul tant intakes and detailed tables are presented in Appendix K 
under Scenario C. 

Further caution is added for the commercial land use group. The City 
of Wyandotte Zoning Ordinance states that commercial development 
can include nursing homes, schools, day care centers, etc. These uses 
are not deemed app rop r i a t e for the Site given its his tory, 
environmental conditions, and the fact that residential dwelling was 
inappropriate for a majority of the Site. The commercial exposure 
assumpt ions were for adul ts who worked eight hours per day and 
limited exposure by older children. The r isks would increase 
significantly if sensitive populations, such as the elderly, infants, and 
small children, were present for that time period. 

Industrial Use - Scenario D 

The exposure scenario for future industrial use of the Site was identi
cal to Scenario C - future commercial use except that children ages 6-
12 were not considered as a potentially exposed population. Table 5-7 
lists the standard parameters established for this scenario, while Table 
5-8 outlines the subchronic and chronic exposure characteristics used 
in calculating the resul tant intakes. The resultant intake tables are 
provided in Appendix K under Scenario D. 

The 
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Table 5-5 
Standard Parameters Used for Calculation of Intake 

Future Commercial Conditions 
BASF Corporation - South Works 

Wyandolte, Michigan 

^ • ^ • • • • • i i i l ^ l l l l l 
Physical Characteristics 

Average Body Weight 
Surface Area Available for Dermal Exposure 

Activity Characteristics 
Amount of Air Breathed 
Amount of Soil Ingested Daily (Incidental) 
Duration of Soil Contact 
Frequency of Soil Contact 
Percentage of Skin Area Contacted by Soils 
Absorption Rate of Compounds 
Absorption Via Dermal Contact . 
Absorption Via Incidental Ingestion 
Absorption Rate of Inhaled Air 
Worthing Duration 
Lifetime 

Material Characteristics 
Dust Adherence (Potting Soil) 
Mass Flux Rate (water-based) 

III 
(a) 
(a) 

(a) 
(b) 
(c) 
(c) 

(a,c) 
(a) 
(a) 
(a) 
(a) 

(a) 
(d) 

i i i i i i s i l l i i w ^ 
mmmmmmmmmmmmmmMmmmmmmimmfiimmmm 

' 

70 kg 
18,150 sqcm 

3.3 cu m/hr 
0.1 g 

8 hrs/day 
260 days/yr 

10% 
100% 
100% 
100% 
100% 
30yrs 
75yrs 

o 

1.45 mg/sq cm 
0.5 mg/sq cm/hr 

29 kg 
10,420 sqcm 

' 
2.6 cu m/hr 

0.1 g 
3 hrs/day 

100 days/yr 
10% 

100% 
100% 
100% 
100% 

-
75yrs 

1.45 mg/sq cm 
0.5 mg/sq cm/hr 

a) Exposure Factors Handbook, EPA, 1989a 
b) EPA 1989 Memorandum 
c) ERM Staff Professional Judgement Based on Site Conditions 
d) Superfund Exposure Assessment Manual, EPA 1988a 
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Table 5-6 
Characteristics of Subchronic and Chronic Exposure Scenarios 

Future Commercial Conditions 
BASF Corporation - South Works 

Wyandolte, Michigan 

ROOTEOF 

Ingestion 

Dermal 

Inhalation 

IIIIIIIIIIIII 
Soils 

Soils 

Soils 

• • R i i 
Actual 

Actual 

Actual 

^ ^ 

Incidental 
Ingestion 

Casual contact 

Vapors 

mmmmmmmmmmm 
mmmmmmm 

Child age 6-12 
Adult 

Child age 6-12 

Adult 

Child age 6-12 

Adult 

mrnmmmmmmmmmmmmmmmmmmmmm. immmimmmmmtmv&mmmm 

Ingestion ol 100 mg dajly at maximum 
concentration 

Three hours ol exposure (10% ol 
body) al maximum concentration 

Eight hours ol exposure (10% of 
body) al maximum concentration 

Three hours ol exposure at the 
maximum calculated concetitration 

Eight hours of exposure at the 
maximum calculated concentration 

cyx^mmmmmmmmmrniiy 
EXPOSURE CMARACtERlStiiSSPiiii 

Ingestion of 100 mg daily at average 
concentration 

. One exposure event (10% of body) per day, 
100 days/year al average concentration 

One exposure event (10% of body) per day, 
260 days'year at average concentration 

One exposure event per day for 100 days/ 
year al average calculated concentration 

One exposure event per day for 260 days/ 
year at average calculated concentration 
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Table 5-7 
Standard Parameters Used for Calculation of Intake 

Future Industrial Conditions 
BASF Corporation - South Works 

Wyandotte, Michigan 

iililiiiâ ^̂ ^̂ ^̂  
î ^m^mmmmmmmm^mmm^^mmmm^m 
Physical Characteristics 

Average Body Weight 
Surface Area Available for Dermal Exposure 

Activity Characteristics 
Amount of Air Breathed 
Amount of Soil Ingested Daily (Incidental) 
Duration of Soil Contact 
Frequency of Soil Contact 
Percentage of Skin Area Contacted by Soils 
Absorption Rate of Compounds 
Absorption Via Dermal Contact 
Absorption Via Incidental Ingestion 
Absorption Rate of Inhaled Air 
Working Duration 
Lifetime 

Material Characteristics 
Dust Adherence (Potting Soil) 

liiii 
i i i i i : 

(a) 
(a) 

(a) 
(b) 
(c) 
(c) 

(a,c) 
(a) 
(a) 
(a) 
(a) 

(a) 

iiiiiiiiliB^ 

70 kg 
18,150 sqcm 

3.3 cu m/hr 
0.1 g 
8 hrs 

260 days/yr 
10% 
100% 
100% 
100% 
100% 
30 yrs 
75 yrs 

1.45 mg/sq cm 

a) Exposure Factors Handbook, EPA, 1989a 
b) EPA 1989 Memorandum 
c) ERM Staff Professional Judgement Based on Site Conditions 
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Table 5-8 
Characteristics of Subchronic and Chronic Exposure Scenarios 

Future Industrial Conditions 
BASF Corporation - South Works 

Wyandotte, Michigan 

ROUTE OF 
EXPOSURE 

Ingestion 

Demial 

Inhalation 

mmmmm^mim 

Soils 

Soils 

Soils 

iiilillii 
Actual 

Actual 

Actual 

'oimmMMmmm 
mnAmnvtmrnm 

Incidental 
Ingestion 

Casual contact 

Vapors 

POPOLAttON 

Adult 

Adult 

Adult 

svBemmnmmmmmm 
. exposuRe CHAtFjAtiiieiftiSJrlcsiiii 

Ingestion of 100 mg daily at maximum 
concentration 

Eight hours of exposure (10% of body) 
at maximum concentration 

Eight hours of exposure at the maximum 
calculated concentration 

immimmiimiiimmmmomGmmmimimmmm 
m m P m m M m f ^ 

Ingestion of 100 mg daily at average 
concentration 

One exposure event (10% of body) per day, 
260 days/year al average concentration 

One exposure event per day for 260 days/ 
year at average calculated concentration 
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Table 5-9 
Standard Parameters Used for Calculation of Intake 

Future Parking Conditions 
BASF Corporation - South Works 

Wyandotte, Michigan 

^•:o:':;:-:;::S:;i-;;i-:>o:->>i::-:^-:-:-:v 

mmmrnmmmmmmmmMmmmmmmmmmmmmmmmmmmmimm 

Physical Characteristics 
Average Body Weight 
Surface Area Available for Dermal Exposure 

Activity Characteristics 
Amount of Air Breathed 
Duration of Soil Contact 
Frequency 
Absorption.Rate of Compounds 
Absorption Rate of Inhaled Air 

iiiii 

(a) 
(a) 

(a) 
(b) 
(b) 
(a) 
(a) 

: i i : ; | i f i iMii ; i ; ; i i i i i i ; . : ; i : ; ; ;Bt^H^ 
mmmmmamammmm 

70 kg 
18,150 sqcm 

3.3 cu m/hr 
1 hr/day 

350 days/yr 
100% 
100% 

vChilda(?e6-12 J -

29 kg 
10,420 sqcm 

2.6 cu m/hr 
1 hr/day 

350 days/yr 
100% 
100% 

: Child aqe 2^6: •: 

16 kg 
7,200 sqcm 

2.1 cu m/hr 
1 hr/day 

350 days/yr 
100% 
100% 

a) Exposure Factors Handbook, EPA, 1989a 
b) ERM Staff Professional Judgement Based on Site Conditions 
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Table 5-10 
Characteristics of Subchronic and Chronic Exposure Scenarios 

Future Parking Condillons 
BASF Corporalion - South Works 

Wyandotte, Michigan 

ROUTE OF 
JdEtM. ,$C£»ARK^,. AgnVtTY,, ..POP.ta.ATIOH, 

S U B C H R O N I C : . • : : : 
fXPOSURE GHAriACtteifttiStiCS: 

•i-m.-ymi.:-^-.^- GHRONJC•••••:.: •::•:•:• 
J^Xt'OSURigCHAttACTEftlStlfcs: 

Inhalation Soils Actual Vapors Child age 2-6 
Child age 6-12 
Adult 

One hour of exposure at the maximum 
calculated concentration 

One exposure event per day for 350 days/ 
year at aveiage calculated concentration 
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Parking Use - Scenario E 

Parking is one of the land use categories in the City of Wyandotte 
Zoning Ordinance. An exposure evaluation was conducted to 
determine if parking areas would pose any threat to h u m a n health. 
The scenario is tha t volatile compounds in the soils could off-gas 
through cracks or breaks in the paving. These vapors could be inhaled 
under any of the aforementioned scenarios by all three age groups. 
The s t andard pa rame te r s used in evaluating this scenar io are 
presented in Table 5-9 and the inhalation subchronic and chronic 
exposure characteristics are outlined in Table 5-10. The resul tant 
intakes for future parking use were calculated and the detailed tables 
are presented in Appendix K under Scenario E. 

Recreational Use 

Recreation is also a land category in the ordinance. However, 
exposure assumptions for this land use are too diverse to adequately 
calculate a risk' or hazard. Lack of specific information related to the 
tjTpe of recreation, time spent at the activity, age groups involved, etc. 
prohibited the calculation of a potential risk. However, the potential 
risk from recreational activities should be less than commercial or 
indus t r ia l scenar ios because the length of time spen t at the 
recreational activity is less t han a workplace environment. The 
potential risks would not be as low as the parking scenario because 
time spent in Scenario E is minimal. Therefore, the assumption made 
under future recreational use was that potential risks would meet the 
1x10-6 target level providing 1) exposure was shorter t han workers 
(e.g., 8 hours /day, 350 days/yr for 30 years), 2) the activity does not 
disturb the land surface below four feet, and 3) the protective cover of 
grass, paving, asphalt, concrete, etc. eliminates contact with impacted 
soils and ground water. 

The re su l t an t in takes for each scenario were used in the risk 
characterization section to determine potential risks or hazards from 
future exposure. 

5.3 Risk Characterization - Future Land Use 

5.3.1 Comparison to Potentially Applicable or Relevant and Appropriate 
Requirements (ARARs) 

The comparison of actual concentrations detected on site with ARARs 
is the same as the compar i son presen ted in Sect ion 3.5.2, 
Concentrat ions were assumed not to change for the future risk 

The 
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characterizations. This assumption may overestimate the risk because 
the concentrations of compounds should decrease with time. 

5.3.2 Noncarcinogenic Hazard Index - Future Use 

Residential 

Subchronic and chronic exposure for adul ts , children 6-12, and 
children 2-6 are dermal contact with soils; inhalation of vapors and 
volatilized compounds from soils; and incidental ingestion of soils. 
This scenario assumed tha t impacted soil was available for direct 
contact. No soil cover beyond the existing materials was assumed for 
any of the land use group scenarios. In addition, ground water 
exposure pa thways (e.g., inhalat ion of and dermal contac t with 
compounds during showering; and ingestion of ground water) were 
examined for Areas 1, 3, 5, 9, 11, 12, and 13. Monitor wells installed 
by ERM were located in these areas. The noncarcinogenic hazards for 
the residential land use per area are presented in Appendix K. The 
hazard indices for subchron ic and weighted chronic cases are 
summarized on Table 5-11. All hazard indices except those indices 
for Areas 6, 10, 11, and 15 exceeded one,, which is EPA's guideline. 

If a haza rd index exceeded one, t h e n the hazard index was 
recalculated. Each compound affects different systems or organs in 
the human body. The hazard index was recalculated by summing the 
hazard indices for those compounds affecting the same organ. For 
example, trichloroethene affects the liver while lead affects the brain. 
One hazard index would be calculated for tr ichloroethene and a 
second one for lead. The total hazard index for the area would still 
exceed one, but the hazard index for each separate compound may not 
exceed one. This process results in a more accurate presentation of a 
hazard, as it does not assume affects on target organs are additive. In 
cases where each compound did not exceed one, the a rea was 
considered not to exceed one. The target organs for each compound 
were listed on Table 3-3. 

The recalculated haza rds for the residential land use group are 
summarized in Table 5-11 with the compound responsible for the 
exceedance given in parenthesis . The detailed calculations are given 
in Appendix K. Since the hazard index in Area 16 exceeded one when 
all of the compounds were summed, the hazard index was recalculated 
for each individual compound. The individual hazard indices did hot 
exceed one. Therefore, Area 16 did not pose a short term or long 
term hazard from exposure (i.e.. recalculated hazard indices were less 
than one). 

The 

5-5 . 
The 

im.̂  



Table 5-11 
Summary of Reasonable Hazard Analysis for Soil and Air Exposure 

Future Land Uses 
BASF Corporation - South Works 

Wyandotte, Michigan 

' " ^ 

iiiiiiiiii 
Area 

1 

2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

lllliiili 
0.00447" 

0.0302 

0.309 
0.00943 
0.0592 

0 
0.00632 
0.00146 
0.0163 

0.000361 
0.00206 
0.0312 
0.0181 
0.00907 

0.000731 
0.00528 

iiiiiiifil 
y-im:yii:my-:fiy^ 

2.07 
1.82 
8.65 
8.48 
16.7 
2.70 
17.0 

0 
2.33 

0.418 
4.68 

0.104 
0.0638 

11.1 
17.6 
2.51 

0.208 
1.51 

liiliiliiiii™^̂ ^̂ ^ 
(Lead) 
(Lead) 
(Lead) 
(Lead) 
(Lead) 
(Lead) 
(Lead) 

(Lead) 

(Lead, Mercury) 

(Lead, Mercury) 
(Lead) 
(Lead) 

(<1) 

iiiiiiii 
0.806 

5.44 

10.5 
1.70 
10.7 

0 
1.16 

0.263 
2.94 

0.0651 
0.372 
5.62 
3.12 
1.58 

0.131 
0.951 

; • ' • ' • • ; • . . . . . 

.dbriinierciai • • • ' : : 

(Lead) 

(Lead) 
(Lead) 
(Lead) 

(<1) 

(Lead) 

(Mercury) 
(Lead) 
(Lead) 

iiiiiiii 
0.725 

4.89 

9.44 
1.53 
9.59 

0 
0.987 
0.236 
2.64 

0.0586 
0.334 
5.05 
2.84 
1.42 

0.118 
0.855 

• indi islr ial 

(Lead) 

(Lead) 
(Lead) 
(Lead) 

(Lead) 

(Mercury) 
(Lead) 
(Lead) 

E - Parking 

0 

2.49E-11 

4.91E-09 
1.36E-09 
7.25E-09 

0 
4.35E-12 
3.74E-12 
1.77E-12 
5.32E-12 
4.90E-10 
2.70E-12 
1.23E-07 
7.60E-08 
8.47E-11 
7.06E-12 

Target value = 1 
Bold format means exceedance of target value, one. 
'Current conditions evaluated a population trespassing on site only. 
"Values presented are the, sum of all selected noncarcinogenic compounds. When the summed hazard index exceeds one, 
then the exposure routes for each individual compound is summed. 
( ) - Compound responsible for the hazard exceeding one. 
(<1) - When individual compounds are summed, no compound exceeds a hazard index of one. 
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Dermal contact with lead detected in the soils, primarily by adults, 
was the exposure route and compound leading to a hazard index 
greater than one. Average lead concentrations were used in these 
calculations, with only Area 2 exceeding EPA's highest soil guideline of 
1,000 ppm. Lead was detected in the upper one foot of the Site soils, 
which was predominantly the clay soil cover previously applied to the 
Site. 

The probability that a person could contact the same contaminated 
area with elevated lead levels on a continuing basis for over 30 years is 
very low. Furthermore, any development of the Site would reduce the 
possibly contamina ted surface area t h a t could be contacted. 
Therefore, the hazards calculated herein represent overestimates of 
the actual and definitely the future hazards associated with each area. 

Commercial 

The same soil exposure pathways were evaluated unde r future 
commercial land use. Again, no additional soil covers were assumed 
and impacted soils were available for contact. However, the ground 
water pathways and children ages 2 to 6 as an exposed population 
were not evaluated. The noncarcinogenic hazards for the future 
commercial land use are presented in Appendix K with the results 
summarized in Table 5-11. All hazard indices except those for Areas 
1, 6, 8, 10, 11, 15, and 16, exceeded EPA's guideline of one. 

When each compound was recalculated based on target organ effects. 
Area 7 had a hazard index of less than one. Areas 2, 3, 4, 5, 9, 12, 13 
and 14 had at least one compound that resulted in an exceedance of 
one, when the hazard index for recalculated for each compound. The 
principal exposure route responsible for the exceedances was dermal 
contact with lead detected in Site soils. Mercury soil concentrations 
led to the exceedance in Area 12. The same qualifying s ta tements 
made under residential uses apply for commercial uses . 

Industrial 

The exposure routes and exposed populations were the same under 
industrial future use as in commercial use. Again, no additional soil 
covers were assumed and impacted soils were available for contact. 
The exception was that children ages 6 to 12 were not considered as 
an exposed population. The noncarcinogenic haza rds for future 
industr ial land use are summarized in Table 5-11 and presented in 
detail in Appendix K. 

The 
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Areas 1, 6. 7, 8, 10, 11, 15, and 16 had hazard indices below one. 
Exceedance of EPA's guideline of one was noted in Areas 2, 3, 4, 5, 9, 
12, 13, and 14. These areas had hazard indices greater than one even 
when the hazard index was recalculated for each compound based on 
target organ effects. As prev ious^ mentioned, dermal contact with 
exposed soils was the pr imary exposure route leading to the 
exceedances, with lead as the primar}'^ compound except in Area 12 
(mercury). The same qualifying statements apply to industrial uses as 
to the previous land uses. 

Parking 

The hazard assessment under future parking land use examines only 
inhalation exposure from soils by all age groups. The noncarcinogenic 
hazard indices for the areas are presented in Table 5-11 with the area-
specific tables given in Appendix K. All hazard indices were less than 
EPA's guideline of one by more than six orders of magnitude. 

Recreational 

Hazard indices were not calculated for this land use as discussed in 
Section 5.2 The hazards are anticipated to be no worse t han a 
commercial setting (e.g., eight hours per day), bu t are expected to be 
higher t han the parking land use (e.g., more than one hour per day). 
Specific hazards would depend upon the type of recreational activity 
occurring across the Site. Therefore, the assumption was made that 
the hazards for each area would be less than one, given less exposure 
time, and maintenance of the cover material which eliminates contact. 

5.3.3 Carcinogenic Risk - Future Use 

All of the carcinogenic r isks calculated for the land use groups 
represent existing site concentrations detected in soil and ground 
water samples. The risks were calculated based on various exposure 
times and exposed populations for each land use group. 

Residential 

The chronic exposure for adults, children 6-12, and children 2-6 
involved dermal contact with soils; inhalation of vapors and volatilized 
contaminants from exposed soils; and the incidental ingestion of soils. 
Additionally, risks were calculated for ground water exposure in Areas 
1, 3, 5, 9, 11, 12, and 13. The carcinogenic risk for the 16 areas was 
calculated and is presented in Appendix K. The lifetime-weighted 
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Table 5-12 
Summary of Risk Analysis for Soil and Air Exposures 

Future Land Uses 
BASF Corporalion - South Works 

Wyandotte, Michigan 

- ' • ^ 

iim9imimmmmim\ 
aa:y'm\mmm:^afy;:yy 

mmmpivmmm 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

imimmiimmimiCmimmmimiii 

8E-09 
1E-05 
5E-07 
2E-06 
2E-06 . 
1E-03 (BCE) 
1E-06 
2E-06 
8E-06 
2E-07 
3E-08 
6E-07 
7E-06 
4E-06 
6E-07 
8E-09 

mmmmmm 
wmmmmf 

2E-07 
4E-03 
2E-04 
3E-04 
1E-03 
2E-04 
4E-04 
6E-04 
4E-03 
5 E-06 
2 E-05 
3E-04 
5E-02 
1E-03 
2E-04 
8E-08 

imamiimiiiiiisimmmiiiiimma 
§:eM0ii9}mmmmmmm 

(Arsenic) 
(TCE) 
(PNAs) 

(PNAs, PCBs) 
(BCE) 
(PNAs) 
(PCBs) 

(Arsenic, PNAs, PCBs) 

(PNAs, PCBs) 
(DCP, BCE) 

(PCBs) 
(PNAs) , 

!i*s;;;;ii;:ii:;i:iiSritiS^ 

9E-08 
3E-03 (PNAs) 
7E-05 
2E-04 (PNAs) 
7E-04 (PCBs) 
1E-04 (BCE) 
2E-04 (PNAs) 
4E-04 (PCBs) 
2E-03 (Arsenic, PNAs, PCBs 
3 E-06 
4E-07 
2E-04 (PNAs, PCBs) 
1E-03 (DCP) 
7E-04 (PCBs) 
1E-04 
5E-08 

i i i i i i i i 
8E-08 
2E-03 
6E-05 
2E-04 
6E-04 
8E-05 
2E-04 
3E-04 
2E-03 
3E-06 
3E-07 
2E-04 
1E-03 
6E-04 
1E-04 
4E-08 

:;iHdit«iHSI:;issHS;:;yS;§ 

(Arsenic, PNAs) 

(PNAs) 
(PNAs, PCBs) 

(PNAs) 
(PCBs) 

(Arsenic, PNAs, PCBs) 

(PNAs, PCBs) 
(1,2-Dichloroethane) 

(PCBs) 

WSmM^ 
2E-12 
6E-10 
9E-11 
2E-10 
4E-11 
2E-07 
4E-11 
6E-13 
3E-13 
5E-11 
7E-12 
1E-11 
3E-08 
2E-11 
2E-12 
2E-12 

Bold format means exceedance of target value, 1 E-06 
Italic formal means exceedance of 1 E-04 
( ) - Compound leading to exceedance of 1 E-04 risk level 
BCE - bis(2-chloroethyl)ether 
DCP -1,2-dichloropropane 
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risks from future residential land use are summarized in Table 5-12. 
Figure 5-1 presents the carcinogenic risk results for the 16 areas. 

The weighted carcinogenic risks ranged from 5x10-2 in Area 13 to 
8x10-8 in Area 16. Only Areas 1 and 16 had carcinogenic risks lower 
than 1x10-6. Of the remaining areas, Areas 10 and 11 were within the 
EPA's risk range of 1x10-4 ^o IxlOx'S. The remaining areas exceeded 
the 1x10-4 risk level by factors ranging from 2 to 50. The primary 
exposure routes leading to these exceedances were dermal contact 
with and ingestion of compounds detected in exposed soils. The 
compounds responsible for the exceedance of IxlO""^ were arsenic, 
t r i c h l o r o e t h e n e , PNAs, PCBs, 1 ,2 -d i ch lo rop ropane , b is (2-
chloroethyl)ether, and 1,2-dichloroethane. PNAs and PCBs resulted in 
the majority of the exceedances. Additionally, ingestion of ground 
water contributed to the exceedance in those areas for which ground 
water data was available. 

The probability that a person could contact the same contaminated 
area on a continuing basis for over 30 years is very low under any 
development scenario. The surficial materials would likely be 
redistributed and covered by grass, asphalt, or buildings and the lead 
levels would be reduced. Therefore, the risks calculated herein 
represent overestimations of the future risks associated with each 
area. 

Commercial 

The risk characterization for future commercial land use examined 
soil exposure routes for adul t s and children ages 6-12. The 
carcinogenic risks for the 16 areas are summarized in Table 5-12 and 
the detailed tables for each area are given in Appendix K. Figure 5-2 
presents the carcinogenic risk results for the 16 areas. 

The calculated risks ranged from 1x10-3 in Area 13 to 5x10-8 jn Area 
16. Areas 1, 11, and 16 had calculated risk lower than the Ix lO'^ 
target value. Areas 3, 6, 10, and 15 had calculated risks within EPA's 
recommended range of 1x10-4 to 1x10-6, All other areas exceeded 
the 1x10-4 risk level by factors ranging from 2 to 10. Dermal contact 
with and incidental ingestion of exposed soils were again the primary 
exposure routes causing the exceedances. The previously mentioned 
qualifying statements also apply to this land use. 
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Industrial 

The future industrial land use scenario evaluated workplace exposures 
by adults . The risks for each area are summarized in Table 5-12 and 
presented in detail in Appendix K. Figure 5-3 presents the carcino
genic risk results for the 16 areas. 

The risks calculated for each area ranged from 1x10-3 in Area 13 to 
4x10-8 in Area 16. Areas 1, 11, and 16 had risks lower than 1x10"^, 
while the r isks for Areas 3, 6, 10, and 15 were within EPA's 
recommended range. The remaining areas exceeded the 1x10-4 risk 
level by factors ranging from 2 to 10. As previously mentioned, the 
primary exposure routes responsible for the risk range exceedance 
were dermal contact with and incidental ingestion of PCBs, PNAs, 
arsenic, and 1,2-dichloroethane concentrations detected in exposed 
soil. The previously mentioned qualifying statements also apply to this 
land use. 

Parking 

The future parking scenario evaluated the inhalation of volatile 
compounds from soils by all age groups. The detailed tables are given 
in Appendix K with the summarized risk for each area presented on 
Table 5-12. Figure 5-4 presents the carcinogenic risk results for the 
16 a reas . The calculated risks ranged from 2x10-'^ in Area 6 to 
3x10-13 in Area 9. All calculated risks were less than the IxlQ-^ 
target risk level. 

Recreational 

As discussed in Section 5.2, risks from future recreational land uses 
were not calculated because the exposure times were dependent upon 
the type of recreational activity. The anticipated risk would be less 
t h a n 1x10-^ because of less exposure time than in the future 
commercial land use scenario. Therefore, the risk from future 
recreational land uses are assumed to be closer to lxl0~6 than future 
commercial , because the exposure t imes would be lower and 
recreational activities would be seasonal. 

5.4 Subsurface Conditions and Other Factors 

Normally, a risk assessment is completed after the risks and hazards 
are' calculated and risk management decisions are made. In this 
a s s e s s m e n t , addi t ional s t eps were added following the risk 
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characterization by land use group as depicted in Figure 3-2. These 
two steps are described in Section 5.1 and their significance to the 
South Works Site are addressed in this section. 

The hazard indices and carcinogenic risks for each land use group 
assuming tha t impacted soils were still exposed were presented in 
Tables 5-11 and 5-12, respectively. Two other steps were employed 
to determine the final land use group for each area. First, the risk 
values were checked to see which areas met the 1x10-6 j-igk level. If 
an area exceeded the 1x10-^ level, then design and construction 
factors were imposed, such that development would reduce the 
exposures to contaminated soils (e.g., 0 to 4 feet). These design and 
construction factors were not detailed, but could consist of actions or 
designs, s u c h as dus t s u p p r e s s a n t s to minimize fugitive dust 
emissions, covering and sealing the top soils with asphalt, concrete, or 
additional layers of soils, and review of construction designs to assure 
tha t the exposures responsible for the risks were minimized. The 
assumpt ion was then made tha t these areas would meet the 1x10-6 
risk level when the ' design and construction factors were applied. 
This assumpt ion was considered valid because imposing design and 
construction factors would reduce or eliminate the direct contact with 
the impacted soils. The risks associated with routes of exposure other 
t han dermal contact and incidental ingestion would be less than 
1x10-6 without these factors imposed. Therefore, imposing the 
factors would reduce the overall risk to less than 1x10-6. 

The second step evaluated deeper (greater than four feet in depth) 
soils sampling data, ground water sampling data, qualitative data 
collected, and historical information available for each area. While 
these factors were not used in the quantitative risk assessments, their 
consideration added an extra measure of safety to the assessment. 
Concentrations of compounds from deeper soil samples and in ground 
water samples were higher than those used in the quantitative RA. for 
Areas 3, 4, 5, 9, 10, 11, 12, 13, 14, and 16. These areas were also 
locations of the majority of previous industrial activities. Hence, any 
land development in these areas was further restricted and the 
assigned land use groups reflected these environmental and historical 
concerns. 

The Consent Decree with MDNR specifies that development of the 
proper ty not interfere with operat ion of the recovery system. 
Therefore, all or portions of Areas 4, 5, 8, 9, 10, 15, and 16 were 
designated Green Space to allow rainwater to infiltrate the soils. 
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Area 1 was deemed suitable for residential development based solely 
on the quantitative risk assessment. The subsurface conditions and 
historical information also indicated that residential development was 
a suitable land use. However, the assigned land uses for adjacent areas 
on-site and the existing pumping station raised the issue about the 
appropriateness of a residential use. Therefore, any land use other 
than residential was proposed for this area. 

Areas 2 and 13 were designated parking because of the environmental 
problems associated with the subsurface conditions and past historical 
activit ies. These observed condit ions war ran ted the parking 
recommendat ion despite the conclusions reached from the risk 
calculation for these areas. 

Areas 11, 12, 14, and 16 with previous heavy industrial use and 
subsurface environmental conditions of most concern were limited to 
commercial, industrial , or parking. Areas 3, 6, and 7 and those 
portions of Areas 5 and 8 not designated as greenspace are suitable for 
all land uses except residential. 

Land use groups were assigned to each area following the evaluation of 
risk and the additional two steps. Individual areas with similar land 
use groups were noted and new boundaries were drawn as depicted on 
Figure 5-5. 

Further caution is added for the commercial land use groups. The City 
of Wyandotte Zoning Ordinance states that commercial development 
can include nursing homes, schools, day care centers, etc. These uses 
are no t deemed appropr ia te for the Site given its his tory, 
environmental conditions, and the fact that residential dwelling was 
inappropriate for a majority of the Site. The commercial exposure 
assumpt ions were for adults who worked eight hours per day. The 
risks would increase significantly if sensitive populations, such as the 
elderly, infants, and small children, were present for that time period. 
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Figure ,5-5 
-Land Use Assessment 

3ASF Corporation - South Works 
Wyandotte, Michigan 

Based on Assumptions 
in Sections 3, 5, and 6 
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